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LEADERSHIP 


. . .. A meaningless word without interpretation. Just what is 
“Leadership?” And how is it acquired and maintained? First, to lead 
there must be someone or something to lead. Second, those whom you 
would lead must respect your aims and your principles, and willingly 
cooperate. 


. . . » The American Mining Congress has stood the acid test of 
“Leadership.” It speaks with authority for more than ninety per cent 
of the mineral production of the United States, and it has brought to it 
the helpful cooperation of an ever-increasing number of individual 
mining men. 


.... IT LEADS— 


in defending the industry in its legislative and 
economic problems. 

in acquiring greater safety and efficiency in its 
production problems. 

as an informative agency looking to a better 
understanding of the importance of minerals in 
our industrial life. 


.... It is the militant, active organization of the great mining indus- 
tries which account for— 


37 per cent of the world’s coal; 
45 per cent of the world’s iron; 
42 per cent of the world’s copper; 
36 per cent of the world’s lead; 
41 per cent of the world’s zinc; 


and which directly or indirectly, through the production and processing 
of minerals, furnish a livelihood for some 25-million people, employ 
more than one million men at an annual payroll of more than a billion 


dollars. 


. . . . On those problems of common origin and application the 
American Mining Congress presents the united front of the industry. It 
has done so for thirty-eight years. Its leadership is subject to the will 
of the mining industry. It offers its services to every person interested 
in the protection of, the upbuilding of, the successful operation of the 
mines of the country. 


Applications for corporate or individual memberships will receive 
prompt action. 
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TYPICAL 
FLOW SHEET 


Of Crushing Machinedy 


The Allis-Chalmers organization has supplied 
many mills with complete crushing and 
grinding equipment. An example of this 
service to the industry is shown in the flow 
sheet pictured above which represents a 
200 ton per day mill. 


1. 24x15 Superior Jaw Crusher; 
2. 3ft.x6 ft. Vibrating Screen; 


NOVEMBER, 1936 


LLIS: CHALMER 


Allis-Chaimers Manufacturing Company, Milwaukee, Wisconsin, U.S.A. 


3. 5inch Newhouse Gyratory Crusher; 
4. 7 ft. x5 ft. Ball Mill. 


Allis-Chalmers equipment also includes ma- 
chinery for Converting, Smelting and Refining; 
Motors of every size and type; Texrope Drives; 
Centrifugal Pumps; Turbo-Blowers; Rotary 
Compressors; and complete Electrical and 


Power Equipment. 
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Island Creek Coal Company preparation plant at Mine No. 22 
Pine Creek, West Virginia. Stump Air- Flow Coal Cleaners used 
for treating 4” x 4" and %” x O coals. 


STUMP AIR-FLOW Coal Cleaning 
GAINING In Favor 


78 UNITS Contracted for— 2,540 tons per hour 


@ Simplest and cheapest in first cost. 

@ Low Air and Horsepower requirements. 
@ Not a reciprocating table. 

@ Visibility of cleaning at all times. 


@ Three part separation—clean coal—middlings and refuse. 


Whatever your requirements may be our engineers are prepared to find the most 

effective and economical solution to your problem. We invite your inquiry and un- 

limited use of our consulting service and testing plant and laboratory, without obli- 
t gation to you. 


ROBERTS and SCHAEFER CO. 


Engineers and Contractors—W rigley Building, Chicago 


3885 Beachwood Blvd. 514 Ninth Avenue P. O. Box 55 
DA HINTINGCTON W VA DENVER. COTO 
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HE lower operating costs which are a feature of the 

General Electric mercury-arc rectifier should not be 
overlooked by mining operators in their constant strug- 
gle to reduce the cost per ton of operations. 


More than 350,000 kw of installed capacity in G-E rec- 
tifiers is mute evidence of their acceptance where 
rectified power is used. 


These small, compact power units are easy to start, 
easy to operate, and have high over-all efficiency, both 
at full and at partial loads. They are light in weight and 
easy to install, as no special buildings or foundations 


GENERAL ¢ 


are required. With G-E rectifiers, operators need have 
no maintenance worries. They are flexible in operation 
and are available with manual, semiautomatic, or full- 
automatic control. 


Whether your particular power-conversion problem 
can best be solved by rectifier, motor-generator set, or 
synchronous converter, General Electric can help you 
solve it. The nearest G-E office will gladly give you 
complete information on these modern, money-saving 
power-conversion units. General Electric Company, 
Schenectady, N. Y. 
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HIGH POWER ABILITY 


.. Vital in a battery 
for haulage service today 


POWER is of primary im- 


Ironclad maintains a good 
portance to haulage service 


voltage, assuring good loco- 


in mining, quarrying and 
tunneling... power to start 
heavy loads in motion on 
the rails... power to keep 
them moving steadily... 
power to pull them up the 


motive or trammer speeds 
from the start to the end of a 
shift. Dependable and trouble- 
free, it keeps haulage service 
uninterrupted. And its low 
cost of maintenance means 


grades. And the tremendous reserve power that consistent savings throughout its entire long life. 

the Exide-Ironclad Battery delivers when needed Why not let Exide-Ironclads improve your 

helps to keep schedules unbroken, helpsto beat haulage service and cut costs? Write for free 

old records when you’re working against time. booklet, “The Storage Battery Locomotive for 
Along with its high power ability, the Exide- | Underground Haulage.” 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 


The World’s Largest Manufacturers of Storage’Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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In coal mines, as in every 
> other branch of industry, 
“sop better and faster working 
machinery brings new econ- 

omy in production. 
Goodman Track Mounted Coal 
Cutters embody the best in 
design, material and workman- 
ship, together with a full un- 


ag | of customer requirements. Two of 


the latest designs are the types 824 and 1124 

. machines. They typically represent Goodman 
resourcefulness in building machinery to meet 
specific mine conditions. 


Our comprehensive line of machines makes it 
“sg to handle the most difficult cutting prob- 
ems with speed, economy and safety. Goodman 
Track Mounted Coal Cutters provide a subject of 
unusual interest to most mines because: 


They accelerate coal production, with 
correspondingly lower costs per ton. 
They are built in different types to meet 
definite and specific mine conditions. 


They are designed to meet the most diffi- 
cult cutting problems—notably the re- 
moval of bands of impurities. 


These machines aid in maximum recovery 
of coal at justified cost and permit pro- 
ducing quality coal without cleaning ex- 
pense, at lower cost and for better market 
earnings. 


Ask the Goodman Salesman 


AN 


MANUFACTURING COMPANY - HALSTED STREET AT 48th - CHICAGO 


LOCOMOTIVES :COAL CUTTERS - LOADERS 


PITTSBURGH WILKES-BARRE BIRMINGHAM HUNTINGTON, W. VA. ST. LOUIS DENVER 
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“We've needed a book like this 


THE LINK-BELT LINE 
1S COMPLETE 


Pillow Blocks, Clutches, Collars, Coupl- 
ings, Gears, Hangers, Pulleys, Shafting, 
Take-Ups, Grease Cups, Silent Chain 
Drives, Roller Chain Drives, Speed Re- 
ducers, Variable Speed Transmissions. 
Send for catalogs. Book 1500 — Power 
Transmission Units. Book 2100 — Posi- 
tive Drives. 


for a long time! 


®@ It gives in convenient, compact form, complete engi- 
neering data on every type of anti-friction and babbitted 
bearing transmission unit — the latest designs of the 
leading manufacturer of power transmission equipment. 

208 pages of illustrations, dimensions, weights, list 
prices and engineering information, cross-indexed for 
the convenient use of engineers and plant managers. 

Every production executive should have a copy. Ad- 
dress Link-Belt Company, 2410 W. 18th St., Chicago, 
or any of our offices located in all principal cities. 


5812-A 


LINK-BELT 


// 


POWER TRANSMISSION EQUIPMENT 
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TRU-LAY 


we 


OWN BEST SALESMAN 


The first Tru-Lay Preformed installed as a tower moving line gave 

rn 
g <2 such exceptional service that when finally worn out another was 
“Sy FESS ordered and installed. . . . Then a third—fourth—fifth—etc. At the 
time this is written the eighth consecutive Tru-Lay is being used. 
There is neither sentiment nor salesmanship in wire rope service. A rope either 
gives the best service—or it doesn’t. The constant re-ordering of Tru-Lay 
Preformed from users everywhere proves conclusively its all-around superiority. 


AMERICAN CABLE COMPANY, Inc. 


Wilkes-Barre, Pennsylvania 
An Associate Company of the American Chain Company, Inc. 


IN BUSINESS FOR YOUR SAFETY 


District Offices: Atlanta, Chicago, Detroit, Denver, New York, Philadelphia, 
Pittsburgh, Houston, San Francisco 


Wire Rope 


% ALL AMERICAN CABLE COMPANY ROPES MADE OF IMPROVED PLOW STEEL ARE IDENTIFIED BY THE EMERALD STRAND 


ASE P Here is another place where one Tru-Lay wire rope merits another. 
4) 
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More Timken Bearings in Mine Cars than 


all other types of anti-friction bearings 


You'll find Timken Ta- 
pered Roller Bearings on 
the really tough jobs every- 
where because they ENDURE. 
For example: In the mining indus- 
try—where operating conditions are 
vicious—more Timken Bearings are used 

in mine cars than all other types of anti-friction bear- 
ings combined. In fact, throughout ALL industry— 
wherever there’s a tough job—you’'ll find Timken 
Bearings. For that reason thoughtful buyers find it 
good business to insist on Timken Bearings when 
buying mine cars—automotive vehicles—railroad 
rolling stock—machine tools—tractors—oil field 
equipment—or any type of industrial machinery. 
The Timken Roller Bearing Company, Canton, Ohio. 


A symbol of quality for any piece of 


Tapered Wy Roller 


TIMKEN 
EQUIPPED 


Copyright 1936 by The Timken Roller Bearing Company 
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TOP CUT 


RIGHT RIB SHEAR 


TOP OR BOTTOM | 
SLAB CUT 
BOTTOM CUT 
LEFT RIB SHEAR 


THE FASTEST and MOST FLEXIBLE 
OF ALL COAL CUTTERS 
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Majority Control 


OW that the election has determined the will of the American people it behooves 
every American citizen to adjust himself and his affairs to the administration 
which is our administration for the next four years. The greatest virtue of 
Democracy is that the minority must and in practice does adjust itself to and cooperate 
with the control of the majority. 

Members of the minority may plan their next political campaign but until the time 
arrives for such contest all good citizens must recognize that majority control of national 
affairs is their only hope. When by their own virtues or the mistakes of the opposition 
they may draw enough additional support to turn their minority into a majority, then 
they will have the right, as a majority, to that measure of authority which now is the 
right of their opponents. 

The recent election is a victory for the social over the economic issues. The most 
commendable trait of the human family is humanity; the sympathy for and the inclina- 
tion to help those in distress. 

This trait is so universal that we have become more kind than nature itself and we 
are prone to believe that kindness can be made to take the place of the punishment which 
nature unerringly inflicts upon those who violate its laws. 

The recent election has revealed the present desire of the American people for social 
rather than economic reforms, for emphasis upon “human rights” rather than property 
rights. 

It may not be out of place to analyze this distinction for the purpose of finding out 
exactly what is meant by human rights and by property rights, and to ascertain, if 
possible, the distinction between them. 

From the standpoint of humanity, every individual comes into the world with 
exactly the same right as every other individual. According to the Declaration of Inde- 
pendence, all men are created equal. This does not mean that each has the same endow- 
ment as all others, because the natural endowment varies and so far as ascertainable is 
never twice alike. Under barbaric conditions there were no property rights, but, even 
under barbaric conditions, the right to possess an acquired article and to defend that 
possession was accepted as a natural law. As possessions increased which called for 
immediate personal conflict for protection, it was found that organized society must be 
created to protect the additional rights in property which could not be kept in continual 
possession. 

Gradually civilization grew out of the necessity of protecting the rights of personal 
property, the protection of human rights being limited to the physical strength and skill 
of the defender. 

During the many years of growing civilization, property rights and human rights 
have been so nearly the same, that without the protection of the property right the 
human right was practically ignored. In other words, the right of a human being em- 
braces the right to complete protection of his personal property from trespass or inter- 
ference by any other human being. To say that any human being has a right to possess 
property created by his fellowman, in the production of which he has taken no part, 
is to create a new right because the counterpart of that doctrine is that all property 
rights must cease and the individual under the human right which is so much discussed 
would have the right to take whatever he finds and appropriate the same to his own use. 
Human rights and property rights in practical application are one and the same thing. 
It is usual for an American citizen to believe that the civil government of the United 
States is the most perfect of any government in the world, in that it provides constitu- 
tional protection to the rights of individuals, which rights are defined by law, and in 
case of disputes determinations are made by courts provided by the constitution. 

There is grave danger that the present trend toward what is known as social justice, 
may be carried too far but this can and will be corrected as the results are shown to be 
detrimental to society as a whole. 

The majority will quickly swing to a choice of the better course and the funda- 
mental principal of Democratic government, majority control, will again prove the 
wisdom of minority acquiescence to the will of the majority as expressed at the ballot box. 
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United Action 


THE Western Division, The American Mining Con- 
gress, representing a very large percentage of the metal 
mining industries, at its recent annual meeting urged 
further united action upon their many problems of com- 
mon interest. The convention included in its ‘‘ Declara- 
tion of Policy’’ the following recommendation: 


“‘The ever-increasing complexity of relations be- 
tween government and the mining industry requires 
that the members of this industry,insofar as possible, 
be united for the protection and promotion of their 
common interests before legislative and administrative 
agencies of government. 

“It is the considered opinion of this convention 
that such common interests can be most effectively 
served, and facts and arguments presented at hear- 
ings before congressional committees and Federal 
agencies at Washington, D. C., through The American 
Mining Congress. 

‘*We recommend that in each of the mining states 
there should be a central association of all mineral and 
metal producers of that state, charged with the proper 
representation and protection of their common inter- 
ests before the legislative and administrative depart- 
ment of the state, and that there should be the fullest 
cooperation between all such state organizations and 
The American Mining Congress.’’ 


If the interest, earnestness, and enthusiasm of the 
more than 1,000 delegates attending the meeting are any 
criterion, it is a well assured fact that the industry will 
interpret the recommendation literally. Few indeed can 
doubt the wisdom of cooperative action, and fewer still 
will deny the leadership of the great organization that 
has thus offered its facilities as the meeting ground. 


Trade—Free, Reciprocal, or Protected? 


FROM the beginning of our Government it was found 
necessary to protect certain industries against foreign 
competition to an extent which would measure the differ- 
ence in living standards between the two countries. 
Early in our history the question of a protective tariff 
was seized upon as the basis of political action. The diffi- 
eulty of arriving at a solution of this problem which 
would preserve business upon one hand and preserve 
proper competition upon the other has been the cause of 
much controversy and much misunderstanding. 

There is nothing new in the cries that are emanating 
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from those industries whose markets are being jeopard- 
ized by the Reciprocal Trade Agreements. 

It is simple economics that when we must compete, 
without protection, with industries and countries whose 
wage scales are a fraction of our own, the task may be 
impossible, even with our greater inventive genius, busi- 
ness acumen, and mechanization of industry. Our 
wage scale, our common standard of living are far in 
advance of the rest of the world. High wages mean 
higher production costs. The United States, through its 
inventive genius has been able to maintain these costs 
and still compete with the rest of the world in the world’s 
markets, with little protection, but it has needed that lit- 
tle to enable it to survive. We have been generous in 
making our processes known to the world; we have sent 
our experts to Europe to teach them our methods, and 
we have at all times lent a willing hand to the rest of the 
world to reach our standard. All that we have asked is 
that industries not sufficiently strong to weather the tide 
of cheap labor products be suitably protected therefrom. 
But with the abolition of protection, not even our 
genius can keep ahead of cheap foreign production. We 
are now faced with the necessity of raising our produc- 
tive efficiency through mechanization; reducing unit 
costs of production through increased volume of sales 
in our home markets. The problem of living standards 
of the entire world is an important one, but American 
industry cannot carry the entire world on its back. 


A Useful Investigation 


ONE and a half million dollars have been appropri- 
ated from the emergency relief funds to make a survey 
of the normal occupations of WPA workers. Obviously 
this is a step in the right direction and, when completed, 
will expedite replacement of men in private industry. 
But why confine the survey to WPA workers? Why not 
inelude all of the unemployed? Quite possibly such a 
survey would bring to light the fact that among the 
unemployed there are comparatively few qualified to 
take their place in this machine-age industry. According 
to reliable authorities there is, even now, a dearth of 
trained workers, and as time goes on the demand for 
these trained men will be still greater, for industry will 
never return to the unskilled labor basis. 

Several months ago we advocated that the Government 
use some of its WPA and CCC money to train men in 
the various trades, to the end that when industry can 
again absorb these workers they will be capable of filling 
the jobs available. 
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SOCIAL SECURITY —— 


By VINCENT M. MILES * 


URING the last 40 years there have 
been marked changes in the mining 
industry. From 1899 to 1929, when 

the population of the United States in- 
creased 62 percent, the production of the 
entire mineral industry increased 286 
percent. This growth, however, was in- 
terrupted by periodic fluctuations in pro- 
duction and employment. The World 
War checked temporarily the rate of in- 
crease, especially in coal and iron output. 
During the first year of the depression 
of 1921 to 1923, employment in the 
metal mines—as distinguished from the 
coal mines and the quarries—decreased 
33 percent. From 1921, when there were 
about 82,000 wage earners in the metal 
mines, until the recent depression, there 
was a gradual, though steady, increase 
in employment. In 1929 the metal min- 
ing industry employed 107,404 workers. 
In 1933 metal mine employment dropped 
to 49,338, or more than 54 percent. Since 
then production and employment has 
again started to climb. In 1934 employ- 
ment in the metal mines increased to 
58,411, or 18 percent. In the gold mines, 
due to the increase in price of gold, and 
the resultant increase in production, em- 
ployment jumped 25 percent. 

In the mineral industries, of course, 
production and employment are fre- 
quently unstable. The exhaustion of 
mining properties, with the increased 
cost of operations and the decrease in 
employment; the development of mech- 
anization to counterbalance this cost, 
also affecting employment; the mush- 
room growth of boom towns during a 
gold rush, and the ghost towns of aban- 
doned properties; the seasonal character 
of consumer demand; the ever-changing 
and wide variety of the enormous mar- 
kets; the trend toward the use of sec- 
ondary metals as substitutes for primary 
metals; the development of new uses 
and the obsolescense of old uses for both 
primary and secondary metals—all these 
factors combine to create ups and downs 
in demand, production, prices, employ- 


* Member Social Security Board. 

Address at the Metal Mining Convention of the 
American Mining Congress at Denver, Colo., Sep- 
tember 29, 1936. 


ment, and economic security of wage 
earners perhaps unparalleled in any 
other industry. 

Another important factor affecting the 
economic security of the wage earner— 
and this applies especially to the mining 
industry—is the present-day interrela- 
tionship and interdependence of one in- 
dustry with another. Because of this 
interrelationship, unemployment, even 
though slight in a single industry, reacts 
in a series of waves on a multitude of 
other industries. The mineral industry 
is interrelated with almost every other 
major industry. Minerals are the very 
essence of modern industrialism. The 
metal mines and quarries furnish the 
raw materials to other industries, while 
the coal mines furnish the fuel for 
power. Smelting and refining may be 
said to be an integral part of the metal 
mining industry. The iron and steel 
industry is an adjunct of this industry. 
Metals are the very foundation of the 
machinery industry, the construction in- 
dustry, transportation and communica- 
tion industries. Automobiles, ships, 
trains, and airplanes are largely com- 
prised of metal. 

The metal mining industry, in turn, is 
dependent upon the products of many of 
the metal-consuming industries; spend- 
ing, for example, millions of dollars 
yearly in the purchase of machinery, in 
transportation of ore and equipment, and 
in communication. 

Then, too, this interrelationship exists 
among the industries which are inter- 
related with the mineral industry. The 
steel mills, for example, which consume 
the output of many of this country’s 
metal mines as well as coal mines, sup- 
ply the steel to the makers of mining 
equipment; buy blast and open hearth 
furnaces, and other appurtenances used 
to convert ore into ingots from the great 
steel-consuming producers of this equip- 
ment, transport ore to the steel mills 
over railroads which buy huge quantities 
of steel each year. 

The continuance of employment, 
wages, and economic security of wage 
earners in each of these related indus- 
tries depends upon their continuance in 
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the other industries. And the earnings 
of the wage earners in all those indus- 
tries affects the sales, the employment, 
and the earnings of the wage earners 
in thousands of retail stores as well as 
in thousands of plants throughout the 
country producing consumers’ goods of 
every description. 

Economic security is, therefore, a na- 
tion-wide problem of vital concern to 
every industry. A problem that is with 
us at all times. It is characteristic of 
modern industrial life, and it becomes 
more intensified yearly. We cannot 
count upon the passage of time and auto- 
matic economic adjustments to solve this 
problem for us. How to maintain the 
freedom and initiative in our industrial 
and business activities, in which America 
leads all other nations, and at the same 
time provide security for the wage earn- 
ers and their families—this is the ques- 
tion which has challenged the advocates 
of social-security legislation for years. 

The Social Security Act, which was 
passed by an overwhelming majority of 
Congress in August of last year, does 
not undertake to readjust or change the 
basic forces operative in our industrial 
society today, but it does undertake to 
provide a degree of safety for workers 
in industry during times when they are 
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cut off from employment. It sets up a 
broad-scope plan, sounder and more 
nearly adequate than this country has 
devised before, to carry people over 
periods of enforced idleness and to assure 
them of some means of support during 
their last years; and it lays the founda- 
tion for more nearly stabilized purchas- 
ing power. The act established a plan 
whereby the states may develop their 
own unemployment compensation laws, 
leaving to the states the responsibility 
for enacting and administering their own 
laws. It provides for a Federally admin- 
istered system of old-age benefit pay- 
ments. Finally, it authorizes a series 
of grants to the states for various wel- 
fare functions, such as aid to the needy 
aged, aid to dependent children, aid to 
the needy blind; extension of public- 
health services; extension of provisions 
for vocational rehabilitation; maternal 
and child health and child welfare 
services, 

Of most interest to the mining indus- 
try are the provisions of the act which 
relate directly to wages: Unemployment 
compensation and Federal old-age bene- 
fits. 

Under the provisions for un- 
employment compensation, the 
cost of unemployment is 
charged back to industry. The 
precedent for this is found in 
the long-established practice 
in accident compensation. The 
practice of looking upon work 
accidents as an expense of 
production and charging the 
cost against the commodity 
produced is almost universally 
accepted throughout the United 
States. The mining industry 
itself helped to initiate the 
adoption of accident compensa- 
tion. The movement for work- 
men’s compensation began in 
this country many years ago. 
An isolated experimental meas- 
ure called a “compensation 
law,” -but hardly meriting the 
appellation, was enacted in Maryland in 
1902. The compensation law enacted in 
1908 for Federal employes is usually 
described as marking the initiation of 
the American compensation movement. 
From 1911 on, effective workmen’s com- 
pensation enactments were legislated in 
state after state. 

The Social Security Act does not es- 
tablish a system of unemployment com- 
pensation, but rather it defines such a 
system. Until states pass their own 
legislation there will be no public unem- 
ployment compensation within their po- 
litical borders. However, in the absence 
of Federal assistance, few states would 
take the initiative of passing such laws 
for fear of subjecting employers to the 
fear of competitive disadvantage imposed 
when a state acts alone in this field. The 
Social Security Act removes this fear. 
It levies a uniform pay-roll tax on all 
employers, with certain definite exclu- 
sions, but permits any employer, in any 
state which has an approved unemploy- 
ment compensation law, to credit against 
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this Federal tax up to 90 perce it of its 
amount, the contributions which he 
makes to the state unemployment com- 
pensation fund. The tax now in effect 
amounts to 1 percent for the calendar 
year 1936, and becomes 2 percent for 
the year 1937, and 3 percent for the year 
1938 and thereafter. By means of this 
tax, the act standardizes the minimum 
burden which all industry must bear to 
finance a system of unemployment com- 
pensation. Up to the limits of the Fed- 
eral tax—no state will suffer by enacting, 
and no state will be in an advantageous 
position by failing to enact, an unem- 
ployment compensation law. Failure to 
pass such a law will simply mean that 
the employers of that state will con- 
tribute to the general revenues of the 
United States at substantially the same 
rate as employers in other states con- 
tribute to state unemployment funds. 

The responsibility for determining its 
own legislative policy and deciding 
whether a given system of unemployment 
compensation is to be established, is left 
to the states. 

If these state laws are genuine unem- 
ployment compensation laws, as _ indi- 
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cated by their meeting certain stand- 
ards, the Social Security Board may so 
certify, which permits employer deduc- 
tions from the Federal tax, and also 
Federal grants to the states to pay the 
costs of administering the laws within 
the states. This latter procedure, as in 
the public-assistance provisions, uses the 
traditional method of Federal grants-in- 
aid to the states. 

Whereas one state only had an unem- 
ployment compensation law in operation 
prior to the passage of the Social Secur- 
ity Act, 14 states and the District of 
Columbia now have such legislation. 
These 14 states are Alabama, California, 
Idaho, Indiana, Louisiana, Massachusetts, 
Mississippi, New Hampshire, New York, 
Oregon, Rhode Island, South Carolina, 
Utah, and Wisconsin. The laws of all 
of these states, except those of Louisi- 
ana, have been approved by the Social 
Security Board. These laws cover more 
than 8,000,000 workers, or some 45 per- 
cent of the estimated total number of 
workers to be covered if all states had 
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laws similar in coverage to those already 
passed. 

Unemployment compensation is work- 
ing. In Wisconsin last month, the first 
unemployment compensation check ever 
issued in the United States was paid to 
an unemployed worker. The enactment 
of state unemployment compensation 
laws means more than benefits to the 
unemployed workers immediately con- 
cerned. It means benefits to the state, 
to industry, to labor, and to the com- 
munity at large. 

During periods of unemployment the 
older workers are the first to be laid 
off, and when they lose their jobs it is 
next to impossible for them to find other 
employment. It is estimated that half 
of our population 65 years of age and 
older are dependent upon others for sup- 
port. When we consider the size of the 
earnings of workers in most industries, 
it is easy to see why so many of the 
aged are in need today. Figures indi- 
cate that at the height of prosperity in 
1929 nearly half of all the working pop- 
ulation in our cities earned less than 
$1,000, and that 12 percent of all the 
gainfully employed earned less than $500 
during the entire year. The 
Brookings Institution estimates 
that in 1929 something like 42 
percent of workers‘ families 
had total incomes of less than 
$1,500 a year. The attempt 
to support a family of four 
persons on $1,500 a year in 
the United States does not al- 
low any great margin for 
saving for a rainy day, much 
less to. accumulate a sufficient 
sum to support the older mem- 
bers of the family when they 
are no longer able to work or 
cannot obtain employment. 

I have no exact figures on 
the average earnings of the 
workers in the metal mines, 
but the American Mining Con- 
gress reports indicate that 
nearly 66 percent of the work- 
ers in this industry are heads of fam- 
ilies, and that over 60 percent have 
children to support. 

Under the provisions for Federal old- 
age benefits, the Social Security Act 
provides for a system of retirement pay- 
ments to qualified workers at the age of 
65. Wage earners will receive these 
benefits as a matter of right. No means 
test is required. The amount of benefits 
received is based on the amount of wages 
received in covered occupations after 
December 31, 1936. This is the only 
feature of the act which is administered 
exclusively by the Federal Government. 

Monthly annuity payments due under 
this provision of the act go into effect 
in 1942. In the interim, benefits begin 
to accrue for workers in qualifying em- 
ployments after January 1, 1937. In 
1937 the Social Security Board will begin 
the maintenance of benefit accounts or 
wage records for each of the 26,000,000 
workers who, it is estimated, will be 
included under this section of the act. 

Small lump-sum payments of 3% per- 
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cent of the wages earned since January 
1, 1937, will begin to be payable in 1937 
to the estates of those workers who die 
or reach the age of 65 without qualify- 
ing for benefits. These will be handled 
individually under established claim pro- 
cedure. 

The provision of old-age benefits would 
place an added expense on the Federal 
Treasury. In view of this fact, Congress 
has set up certain taxes which will be- 
gin to accrue next January 1. Both 
workers in covered employments and 
their employers will pay these taxes. 
The rates for each are the same. They 
start at 1 percent of wages received by 
the worker and 1 percent of the wages 
paid by the employer, and progress by 
increases of one-half of 1 percent each 
every three years until they reach 3 per- 
cent to be paid by workers and 3 percent 
to be paid by employers in 1949 and 
thereafter. There will be plenty of time 
for business and industry to adjust to 
this gradual increase in the tax rate. 
Industry is constantly making such ad- 
justments. Some business men feel that 
these taxes on wages paid constitute too 
great an addition to the cost of produc- 
tion. Worker obsolescence, in my opin- 
ion, is a perfectly just charge against 
the cost of production of the goods into 
which the worker puts something of him- 
self and in the making of which he wears 
himself out. 

These taxes, to be collected by the 
Bureau of Internal Revenue, will go into 
the general funds of the Treasury as 
internal - revenue collections. Old-age 
benefit payments to individuals will be 
made direct from the Treasury. Under 
the act, Congress makes periodic appro- 
priations to the old-age reserve account. 
The reserves proposed under this method 
are within the precedents set by various 
sinking funds and reserves which the 
Federal Government has set up in the 
past. In the ten or a dozen years before 
the reserves under the act will have ac- 
cumulated sufficiently to constitute a 
problem, if they are to form a problem, 
we shall have learned how to handle this 
aspect of the program and shall have 
plenty of time to change the system if 
necessary. 

The provisions of the Social Security 
Act for public assistance extend the 
coverage of the act by providing finan- 
cial aid to the needy aged, the needy 
blind, and dependent children. Unlike 
the system of Federal old-age benefits, 
the public assistance received by the 
aged under this feature of the act is 
given on the basis of need. Under these 
provisions, a state may submit to the 
Social Security Board for approval its 
plan for public assistance. When the 
Board approves a state plan, the Federal 
Government assists the state financially 
through grants-in-aid. To date the plans 
of 39 states and the District of Columbia 
have been approved by the Social Secur- 
ity Board. As a result, more than a 
million aged, blind, and dependent chil- 
dren are now being aided. 

Equally impressive is the progress of 
the program set forth by the act to 
extend maternal and child health serv- 
ices, services to crippled children, child 
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welfare, and public health services, as 
well as vocational rehabilitation which 
is making it possible for the physically 
incapacitated to again earn a living. 
Every state in the Union is now being 
benefited by one or more of these wel- 
fare provisions of the Social Security 
Act. 


Very few people would argue today 
that the Government should do nothing 
to protect its citizens against the haz- 
ards of enforced idleness and of declin- 
ing years when men and women become 
too old for work, but not so long ago 
there were many people who did so 
argue. It is not so long ago that we 
were told that anyone who was really 
able and willing to work could find a job 
and save enough for his old age. But 
we now know that willing hands are not 
enough. We now know that economic 
forces, beyond anyone’s control, may 
sweep away the savings of a lifetime 
and drive a willing worker to the neces- 
sity of public aid. 

Regardless of whether or not we had 
had a Social Security Act, it would have 
been necessary to find shelter and food 
for the unemployed and to maintain 
persons who become dependent in their 
old age. The Social Security Act under- 
takes to make a more equitable and a 
more systematic distribution of existing 
costs to provide for those who are unable 
to provide for themselves. In so doing 
it seeks to provide some measure of pro- 
tection against these hazards which 
would otherwise be overwhelming. In 
short, it is an attempt to install a better 
system of cost accounting in the han- 
dling of our questions of social respon- 
sibility for the by-products of our 
industrial progress. 


@ MYRON C. TAYLOR, chairman of 
the board of the United States Steel 
Corp., speaking at a luncheon before 600 
residents of Alabama, at Hotel Tutwiler 
in Birmingham, announced that Tennes- 
see Coal, Iron & Railroad Co., the south- 
ern subsidiary of the Steel Corporation, 
will proceed with a large development 
program in that district. 

Unofficial estimates of the proposed 
expenditures by the Tennessee Coal, 
Iron & Railroad Co. in the Birmingham 
district are about $29,000,000. 

Details of the impending improvement 
were disclosed by W. A. Irvin, president 
of the Corporation, also a speaker, as 
involving expenditure of many millions 
of dollars for construction of two bat- 
teries of coke ovens, wide strip mill, two 
continuous cold-rolling mills, and a tin- 
ning mill. 

In making the announcement, Mr. 
Taylor indicated “that the height of the 
storm seems to have passed and the eco- 
nomic ship has entered safer water. In 
consequence we do not hesitate to go on 
with our plans for rehabilitation and 
expansion upon which we were at work 
when the depression came upon us and 
because of the trying circumstances it 
created greatly delaying their realiza- 
tion.” 

In substantiation of the assertion that 
the tide and rhythm of the recovery had 
been reestablished he pointed out that 
the plants of the Corporation had been 
operating for a sustained period of six 
months at 65 per cent to 70 per cent of 
capacity and “currently are operating at 
more than 70 per cent.” In the face of 
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this and other indices of improvement he 
said, “We believe that we read these 
signs aright at this time and that the 
revival which we have seen and are wit- 
nessing in its earlier stages is the begin- 
ning of a progressive resumption of full 
operations of America’s vast producing 
enterprises.” 


As a result of the depression Mr. 
Taylor stated there has accumulated 
what he described as “A tremendous 
need which soon will translate itself into 
absolute necessity for a vast amount of 
material to supply these deficiencies.” 

The large improvement expenditures 
and the material increase in number of 
workers required both in construction 
and in operation will aid in the south 
and the nation achieving full prosperity, 
he said.—F rom Skillings Mining Review. 


@ THE present high rate of well over 
9,000,000 tons weekly bituminous coal 
production is expected to be sustained 
throughout the winter months in view of 
expected maintenance of industrial con- 
sumption, according to Washington 
sources. There is even a possibility that 
domestic demands, i.e., coal for home 
heating, will cause temporary shortages, 
due more to delivery difficulties than to 
production. Another factor pointed to as 
insuring heavy production for the next 
few months is fear of a soft coal strike 
next spring and almost certain action 
by the Congress along the lines of a 
new Guffey Act.—(A. M. C. Bulletin 
Service.) 
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RECIPROCAL TRADE AGREEMENTS 


and the Mining Industry 


OU are interested in reciprocal trade 

agreements because of the effect they 

can have on the volume and sales 
price of the minerals you produce... 
This effect can be direct, by agreements 
which cover minerals or their products, 
or it can be indirect by agreements which 
affect the products of consumers of 
your minerals. The miner of lead or zinc 
is directly affected by any agreement 
changing the rate on ore, pigs, spelter. 
white lead, paints. He would be indi- 
rectly affected by a changed rate on 
storage batteries or galvanized sheets. 
The sulphur producer is indirectly af- 
fected by changes in the rates on rubber 
shoes and the consequent sulphur used 
in rubber vulcanizing. Furthermore, he 
is greatly affected by the rates on agri- 
cultural products and the consequent 
effect on consumption of fertilizers. A 
change of rate on any product of any 
factory, blast furnace, or chemical plant 
using coal indirectly affects the coal 
operator. So you see no mining indus- 
try is a mere spectator. We all have 
a vital stake in this issue. 

What then is a reciprocal trade agree- 
ment? How is it reached and how is it 
made effective? 

Early in the present administration 
Congress, after extended hearings and 
debates, passed a bill which was signed 
by the President, June 12, 1934. This 
law empowers the President to do these 
things: 

To negotiate direct with foreign gov- 
ernments changes of rates of duty on 
imports, these changes not to exceed 50 
percent of the rate in the existing law. 

To extend these changed rates to all 
other nations. 

To withdraw these new rates from 
nations discriminating against our com- 
merce. 

To impose thereby penalty rates 
against products entered in United States 
on an unfair basis from discriminating 
nations, 

So what happens when a trade agree- 
ment is negotiated with an individual 
country under this act? The State De- 
partment announces that negotiations 
are about to be undertaken with the 
country named, and publishes a large 


* Note: Mr. Smith is associated with the Union 
Carbide & Carbon Corpn. his paper was pre- 
sented to the Western Division, The 
Mining Congress, in convention at Denver, Colo. 
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list of commodities important to that 
country and important to ourselves. If 
a producer of any one of these commodi- 
ties feels that the trade agreement to 


be negotiated may 
include his products 
he may prepare a 
brief in defense of 
the existing rate of 
duty. He may pre- 
sent these facts be- 
fore the United 
States Tariff Com- 
mission. He is not 
asking for an in- 
crease in rate, he is 
merely on the de- 
fensive trying to 
maintain the rate 
which has already 
been accorded him 
under existing tariff 
law. The findings 
of the Tariff Com- 
mission are avail- 
able to the State 
Department in pro- 
ceeding with its ne- 


THE MINING CONGRESS JOURNAL 


gotiations. Thereafter the State De- 
partment makes formal announce- 
ment of the agreement between the 
two countries and the tariff rates 
therein. The President instructs the 
Treasury Department to assess import 
duties on the new rates. There is no 
requirement for the approval and con- 
sent of the Senate as in the case of 
treaties. 

How does this differ in effect, you ask, 
from the power already granted to the 
President and the Tariff Commission as 
administered under the existing tariff 
act? For the President is there empow- 
ered to change existing rates by procla- 
mation after recommendation by the 
Commission, in an amount not to exceed 
50 percent. He is empowered to penalize 
unfair competition under anti-dumping 
provisions. What then is the difference? 
Here it is. Under the new reciprocal 
trade agreement act, new rates are 


“Boa Vista” plantation, Sao Paulo, where the Coffee 
berries are worked by hand. After being washed 
they are spread out on cement, brick or tile-covered 
drying grounds. 
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reached by direct negotiations between 
the United States and foreign powers. 
This means that every new rate will be 
a lowered rate. It is a negotiation of 
mutual or reciprocal concessions. You 
cannot picture the representative of a 
foreign power approving or even dis- 
cussing an increased rate for imports 
into the United States. And from our 
own standpoint, our own Government 
would not enter into negotiations look- 
ing toward increased rates on our ex- 
ports to foreign nations. 

What then will be the future tariff 
adjustments on commodities which got 
lower rates by these negotiations? Will 
these negotiated rates ever be increased 
again, even though the lower rate results 
in inadequate protection for some Ameri- 
can commodities? After the rate is 
lowered, a producer of the commodity 
in this country has no recourse to the 
Tariff Commission, the State Depart- 
ment, the Customs Court of Appeals, or 
to the United States District Courts. 


Any upward revision of these new 
rates arrived at by negotiations must be 
brought about either by new negotia- 
tions, or by abrogation of the trade 
agreement with the country with which 
this rate was negotiated. It appears 
that under the reciprocal trade agree- 
ments, it is much easier to reduce tariff 
rates than it will be ever to get any of 
them back to their original status under 
existing tariff law. 

At our meeting of the American Bar 
Association in Boston in August, we dis- 
eussed the effect of these trade agree- 
ments and their relationship to the most 
favored nation clause of various exist- 
ing agreements: The so-called most 
favored nation clause applies to other 
relationships between countries aside 
from tariff rates. In relation to recipro- 
cal trade agreements the application is 
this. When the rates are granted to one 
nation by executive agreement they are 
then extended to all other nations, by 
presidential proclamation. If any nation 
discriminates against our commerce then 
the rates may be withdrawn. If another 
nation grants most favored nation treat- 
ment to others and withholds it from 
us that is one type of discrimination 
which can result in withdrawal of con- 
cessions by presidential proclamation. 

Among the matters informally dis- 
cussed in this meeting in Boston was 
the possible attitude of the Supreme 
Court if ever called upon to consider the 
constitutionality of the reciprocal trade 
agreement act. There is of course the 
difficulty of getting into court with the 
question in the first place. An action 


against the Treasury Department on the 
assessment of a tariff rate must be 
brought by a party at interest. It is 
difficult for a person who has imported 
a commodity on which the rate has been 
lowered to show any element of damage. 
The damage, if any, is to the competing 
producer in the United States whose pro- 
tective tariff rate has been lowered. It 
is true that he may be damaged by this 
lowered rate, but he is not a party to 
the transaction in which the lower rate 
was levied. 

In Fletcher vs. the United States now 
before the United States Customs Court 


Grape harvest in the vineyards of France. 


the plaintiff asks the court to take juris- 
diction under such circumstances, under 
sections 514 and 515 of the Tariff Act 
of 1930. The theory is that the statute 
gives the right of objection to a rate 
even though the rate has been lowered. 

If through any procedure, the Supreme 
Court does consider the matter, we may 
well bear in mind that it considered a 
similar question in Hampton vs. United 
States in 1928. In relation to the con- 
stitutionality of the power given to the 
President and the Tariff Commission by 
Congress the issue therein was: Granted 
that Congress has the power under the 
Constitution to levy and assess rates of 
duty, does it improperly delegate this 
power to the President and the Tariff 
Commission in giving to the President 
and the Tariff Commission the right to 
raise or lower these rates of duty in an 
amount equivalent to 50 percent of the 
rates. The Supreme Court held that 
Congress did not completely delegate its 
power but that it in effect levied rates 
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of duty which were 
flexible within a 
range varying above 
or below rates stated 
in the Act. The 
scope of action of 
the President and 
the Tariff Commis- 
sion being thus lim- 
ited, Congress had 
not delegated its 
power, but had 
directed Executive 
procedure. 

This further ques- 
tion would arise. 
Are these reciprocal 
trade agreements in 
fact treaties which 
are negotiated by 
the President without the advice and 
consent of the Senate contrary to the 
provision of the Constitution? The issue 
would turn on this point rather than on 
the delegation of the duty levying power. 

When the United States has negoti- 
ated trade agreements with the entire 
list of nations then there will be a 
change of tariff rates amounting to a 
partial tariff revision. Under this act, 
the United States has now negotiated 
trade agreements with 14 countries. It 
has also negotiated a new agreement 
with Cuba based on the Cuban reciproc- 
ity act and the treaties thereunder 
which bear no relation to other countries. 
The rates granted in all of these agree- 
ments, with the exception of the agree- 
ment with Cuba, have been extended to 
all other nations. These rates subse- 
quently have been withdrawn from Ger- 
many and Australia because of discrimi- 
nation by both of these countries against 
the United States so that imports from 


RECIPROCAL TRADE AGREEMENTS SIGNED 


Country Signed Effective Country 
Aug. 24, 1984 Sept. 3, 1934 HOMGUFES 
Feb. 2, 1935 Jan. 1, 1936 Netherlands ...... 
Feb. 27, 1985 May 1, 1935 Switzerland ...... 
Seer ere Mar. 28, 1935 June 3, 1935 Nicaragua ........ 
May 25, 1985 Aug. 5, 1935 Guatemala ....... 
Nov. 15, 1985 Jan. 1, 1936 


Negotiations pending: Costa Rica, Salvador, Spain, Italy. 


Signed Effective 
eevee. Dec. 18,1935 Mar. 2, 1936 
ret ee Dec. 20, 1935 Feb. 1, 1936 
hares eae Jan. 9, 1936 Feb. 15, 1936 
Ceecitars Mar. 11, 1936 Oct. 1, 1936 
Apr. 24, 1986 June 15, 1936 
May 6, 1936 June 15, 1936 
May 18, 1986 Nov. 2, 1936 
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Germany and Australia now bear the 
rates in the Tariff Act of 1930. 

In former Democratic administrations 
following a Republican administration 
there usually has been a tariff revision, 
and the consequent business uncertainty 
has never been helpful. The reciprocal 
trade agreement act making possible a 
certain amount of tariff revision by trade 
agreement and proclamation has given 
the effect of gradual tariff revision much 
slighter in degree than a tariff revision 
by legislation. So far as it has thus 
avoided the upsetting of general busi- 
ness it is more desirable than a revision 
by legislation. But again we must re- 
member that this revision is downward, 
ever downward. 

General public impressions of tariff 
are vague. It is a tiresome subject unless 
you happen to be manufacturing some- 
thing on which the tariff has an immedi- 
ate effect. Few of us realize the wide- 
spread effect of proper tariff protection 
on general sound economic conditions. 
There is today a rather vague general 
impression that there has been a Demo- 
cratic tariff revision. This is not the 
ease. The Hawley-Smoot Tariff enacted 
under the Hoover administration is still 
in effect. 

In his column under date of September 
15 Walter Lippmann states in a comment 
on the recent speech of the present Re- 
publican candidate for President, Gov- 
ernor Landon, 


“This is a severe test to apply to 
a political address, but it is the only 
significant test when a Republican 
candidate takes a position which is 
opposed to the main trends of policy 
under the three Republican Presi- 
dents of the post-war era. 

“They tolerated and fostered the 
growth of mergers and monopolies 
and they carried tariff protection to 
the point where it became a virtual 
embargo on all competitive imports.” 


Under the last three Republican Presi- 
dents, there were two major tariff en- 
actments—The Fordney-McCumber Act 
of 1922 and the Hawley-Smoot Tariff of 
1930. Under the Fordney-McCumber 
Act, the mineral industry received its 
first real recognition. Up to that time 
there had been too much of a policy on 
the part of those seeking tariff protec- 
tion to ask that all of their finished prod- 
ucts be protected and all their raw mate- 
rials be on the free list. This tendency 
appeared in the hearings on the Ford- 
ney-McCumber Act. Chairman Fordney 
of the Ways and Means Committee 
leaned across the table and said to a 
witness, “You ask that what you manu- 
facture be protected and the raw mate- 
rials you buy be on the free list. What 
is a finished product and what is a raw 
material? I'll tell you. A tree standing 
in the forest that has never felt a wood- 
man’s axe is raw material, ore lying in 
the ground that has never felt the min- 
er’s pick is raw material, but so soon as 
it has added to it one iota of one man’s 
labor it becomes that man’s finished 
product and insofar as it needs protec- 
tion from similar products from foreign 
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countries, while I am in this office it 
is going to get it.” 

As Chief of the Mineral Tariff Divi- 
sion of the American Mining Congress, 
beginning in 1919 and for a number of 
years thereafter, I took part in the hard 
fought continuous presentation and 
arguments before committees of both 
Houses of Congress by which this recog- 
nition for the mineral industry was se- 
cured. 

Under this thorough and effective pro- 
tection for all industry, we achieved dur- 
ing the years following the greatest 
peace time commerce our country had 
even known with a consequent expansion 
of both exports and imports. 

I have in these years gone by, dis- 
cussed tariff matters with Mr. Lippmann 
and I feel sure that his information on 
this question goes beyond this casual 
comment, He has earned the justifiable 
regard of the people of this country as 
the most outstanding editorial writer on 
political subjects. This position carries 
with it a great responsibility for when a 
writer, who is so regarded, walks past a 
fact, millions of people, who are his read- 
ers, will walk past the same fact without 
seeing it. When Mr. Lippmann says 
“under the preceding 12 years of Re- 
publican administration tariff protection 
was carried to points where it became a 


virtual embargo on 
all competitive im- 
ports,” he walks right 
past the fact that our 
imports did not de- 
cline during these 12 
years but steadily 
rose. The total im- 
ports during these 12 
years were over 40 
billion dollars. This 
is the highest figure 
for any 12-year period 
in the United States 
and for any 12-year 
period in any country 
commerce. 


The United States is still the 
world’s greatest market place. It 
still offers the greatest market to 
foreign producers. 

In 1921, our imports were 2% 
billion dollars. In 1923, 3 billion 
792 million. In 1925, our imports 
rose above 4 billion dollars and in 
1926 were almost 4% billion. They 
continued above 4 billion through 
1929 when they were almost 4 billion 
400 million dollars. ... 


during peacetime 
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Now fit the history of tariff during 
this same 12 years alongside this graph 
of increased imports, and what do you 
see? In 1921, the country was under the 
tariff acts of preceding administrations. 
In 1922, the Fordney-McCumber Tariff 
Act was passed and became effective, and 
continued in effect until 1930. During 
its life we had the highest average an- 
nual imports of any like period in the 
countries’ history. Does this look like 
an embargo? 

What is an embargo? 
ting off of imports. He speaks of an 
embargo on competitive imports. Did 
the producer of cotton-seed oil and pea- 
nut oil who watched imports of vegetable 
oils rise from 39 million dollars in 1921 
to 100 million in 1929, think so? ' 

Did the grower of fur pelts and the 
manufacturer of furs, who watched im- 
ports rise from 40 million dollars in 1921 
to 122 million in 1929, think so? 

Did the grower of cattle think so when 
the imports of hides increased from 67 
million dollars in 1921 to 137 million in 
1929? 

Even the domestic producer of copper 
saw the imports of copper increase from 
45 million dollars in 1921 to 153 million 
in 1929. 

The producer of petroleum saw im- 
ports rise from 77 million dollars in 1921 
to 143 million in 1929. 

The manufacturer of paper saw im- 
ports rise from 99 million dollars in 
1921 to 163 million in 1929. A portion 
of these increases were due to increased 
prices, but the physical volume index 
increased from 75 in 1921 to 131 in 1929. 
This is a 75 percent increase in quantity 
of imports. 

Does the Wisconsin farmer who is to- 


It is the shut- 
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day complaining of the paralyzing effects 
of imports of dairy products feel that 
there is an embargo against their im- 
portation? Did the aforementioned pro- 
ducer of copper and of oil and of lumber 
and of coal, when Congress found it 
necessary to have an excise tax on com- 
petitive imports added to the Revenue 
Act of 1932, feel that the Tariff Act of 
1930 constituted an embargo against 
the importation which was paralyzing 
their business? 
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Does the manufacturer of cotton cloth 
in Massachusetts or Rhode Island feel 
that the Hawley-Smoot Tariff Act, which 
is now in effect, is an embargo against 
the importation of Japanese cotton cloth 
which even now is being offered in his 
own mill towns at one to 11 cents a 
yard under his cost of production. Can 
this same manufacturer look with any 
hope on the reciprocal trade agreement 
act as a basis of negotiating a trade 
agreement with Japan by which the rate 
on these cotton goods will be increased? 

You, the producers of so-called raw 
materials, realize more clearly than any 
other part of our business structure the 
necessity of protection for your con- 
sumer. We know that in the main the 
manufacturer who uses our products 
must manufacture in this country or we 
are not going to get his business. But 
the farther you go in stages of produc- 
tion the less realization there is of the 
economic importance of protection not 
only for the manufacturer but for the 
manufacturer’s customer. Those indus- 
tries which have fostered the movement 
for tariff revision by reciprocal trade 
agreement are going to great trouble and 
exponse to expand their markets in for- 
eign countries. This is a laudable effort 
but to whatever extent it cuts down their 
markets in the United States by bring- 
ing in competitive products to cut down 
the production in this country and cut 
down the consequent purchasing power 
of those engaged in this production, just 
to that extent they have hurt and not 
helped the complete structure of their 
business. 

Let us look at the statistics of world 
trade not only in terms of dollars but in 
terms of relative tonnage. 


In 1920, we imported 8 billion 
pounds of sugar with a value of 1 
billion 17 million dollars. In 1922, 
we imported 9% billion pounds of 
sugar with a value of only 252 mil- 
lion dollars, an increase of 20 per- 
cent in imports and a 
decrease of 80 percent 


We all remember the furore over 
sugar during 1920 and the subsequent 
collapse of sugar prices. This one fig- 
ure on sugar throws the 1920 import 
statistics out of line to the extent of 
three-quarters of a billion dollars. 

Similarly the reduction of imports fol- 
lowing the 1929 market crash was not 
caused by tariff rates or revision as there 
was no revision until the summer of 


Cutting grain in Alberta, Canada. 


1930, almost a year later. This tariff 
revision when made in the Hawley- 
Smoot Act raised the average of all 
tariff rates only a fraction over two 
percent. Import decline started before 
that and was caused by world conditions 
which accelerated our 1929 and 1930 de- 
clines, and accompanied a similar decline 
in exports. Even later in 1931, at the 
depth of the depression, imports were 
over 2 billion dollars. This almost 
equaled the 2% billion dollar imports in 
1921, the last year under the Underwood 
Tariff. The physical volume in 1931 was 
18 percent greater than 1921. These 
declines were not the result of embargo 


in value. Sugar at 12%c 
a pound and sugar at 
2%e a pound changes 
the picture even though 
the amount imported 
actually increased. .. . 


Harvester in operation in a sugar cane field in Cuba. 


but of world condi- 
tions. And great as 
they were, the sta- 
tistics of tonnage do 
not show so great a 
reduction as the sta- 
tistics of dollars. As 
world prices de- 
clined, the apparent 
decline of world 
commerce appeared 
magnified. In 1926 
we imported 969 
million pounds of 
rubber amounting to 
$505,000,000.00 In 
1932, we imported 
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926 million pounds 
of rubber worth 
$27,000,000.00. Rub- 
ber at 55c per pound 
and rubber at 3c per 
pound changes the 
picture without 
changing the amount 
imported. 

These in- 
stances are quoted 
in widely dissimilar 
products, one pro- 
tected by tariff and 
one on the free list, 
and at widely dis- 
similar periods of 
time to emphasize 
th: point that dollar 
statistics when affected by world condi- 
tions are not an accurate reflection. 
One point emphasized repeatedly in the 
campaign on behalf of Reciprocal Trade 
Agreements has been the great decline in 
our import and export trade, but this de- 
cline has always been stated in terms of 
dollars. The tonnage decline in inter- 
national trade, following the world de- 
pression of the early thirties, was not 
alarming. At the lowest point in 1932 
the tonnage volume of imports was still 
greater than in 1921 and equal to the 
average of 1920-21 the last two years 
under the Underwood tariff. 

We have had one specious plea after 
another for the development of foreign 
business during the years following the 
war. 

Until very recently, it was the ac- 
cepted theory that foreign nations could 
only buy from us if we loaned them 
enough money. The billions of dollars 
that we lost in private foreign loans in 
addition to foreign governmental loans 
as a result of this policy shows its error. 

In 1929 the total volume of all busi- 
ness within the United States was 52 
billion dollars. Of this 5 billion were 
our exports. In 1983 the total volume of 
business dropped to 25 billion dollars of 
which 1 billion 600 million were exports. 
The money volume of business dropped 
one-half and the physical volume of 
business dropped one-third. Whether 
estimated by dollars or by volume, our 
trade recovery certainly depends more 
on getting back the lost 27 billion dollars 
of internal business than it does in get- 
ting back the lost 4 billion dollars of 
export business. 

Will we need to have the same costly 
lesson in relation to reduction of duties 


(Concluded on page 35) 
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Treasury Department, Washington, D.C. 


GOVERNMENT and INDUSTRY* 


OVERNMENT and industry is a 
Las subject of inexhaustible propor- 

tions. It is a theme which will 
continue to be discussed on down the 
stream of time until the last surviving 
member of this Congress of mining men 
shall have had his final say and passed 
on to continue the debate in the realm 
which lies beyond St. Peter’s gate. For 
it may be safely assumed that wherever 
men are there shall be government and 
industry and inasmuch as government 
affects the character of industry and the 
freedom of men it is too much to sup- 
pose that the relations of government 
to industry shall ever be settled to the 
satisfaction of everybody. 

We have been witnessing here and 
abroad an enormous extension of the 
activities of governments. In America 
and in Europe the field within which 
the individual and organized groups of 
people have been accustomed to enjoy 
free choice and free initiative in mat- 


* Presented at the Metal Mining Convention, 
American Mining Congress, Denver, Colo., Octo- 
ber 1, 1936. 

+ Vice President, Oglebay Norton & Co. 
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ters of business, education, philan- 
thropy, and religion has been rapidly 
contracting to make room for the ex- 
panding functions of government. We 
have been witnessing a steady march 
toward coercive collectivism, in America 
under the Shibboleth of democracy, in 
Europe under the dictatorships of Com- 
munism, Naziism, and Fascism. Every- 
where the movement is in the same di- 
rection, motivated by the same argu- 
ments, and, with allowances for differ- 
ing historical backgrounds and political 
forms in the various countries, engi- 
neered by essentially similar devices. 
The spokesmen of the movement say 
that collectivism in government is the 
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cure for the troubles of a changing 
world in the Age of the Machine, that 
economic security for everybody is ob- 
tainable at the cost of a portion of 
everybody’s liberty and is cheap at that 
price, because liberty without security 
is of no value anyway. The opponents 
say, in effect, that there is no economic 
security without abundant production, 
that voluntary collectivism has been 
tried repeatedly and has always failed 
to produce economic security or even a 
decent standard of living for its de- 
votees, that coercive collectivism is slav- 
ery, that it has produced no flesh pots 
in the several countries where it now 
exists and that no people in history, 
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savage or cultivated, have ever accepted 
willingly food and raiment from a 
tyranny at the price of personal, politi- 
cal, or economic liberty. 

A desultory reading of history has 
brought home to me the truth of what 
many wise men have believed, from 
Socrates to Jefferson, which is that the 
more of government the less of free in- 
dustry, and the less of free industry, 
the less of liberty and happiness. That 
is what Jefferson had in mind when he 
said: “That government is best which 
governs least.” 

Twenty-five years ago in this country 
no one was much interested in this 
question. We were all committed to the 
Constitution on which the American 
government is founded and didn’t want 
to change it. Any discussion of the 
matter was purely academic. But today 
we witness new political alignments 
which are determined fundamentally by 
divisions of opinion concerning the 
adaptability of our present constitu- 
tional government to a Machine civiliza- 
tion. We’ve got to determine what 
henceforth shall be the relations of gov- 
ernment to industry in this country. 


As for me, I don’t want any further 
encroachment by government into the 
field of private industry. Moreover, I 
should like the government to get out of 
the businesses in which it is already 
engaged. Commerce and manufacture 
are not proper functions of government. 
And I should like further, a complete 
abatement of efforts toward govern- 
mental domination of the businesses it 
doesn’t own, efforts toward the usurpa- 
tion of management,—toward manage- 
ment by government, shorn of the re- 
sponsibilities of ownership. A govern- 
ment of free men by free men means 
free industry. 

Even a cursory application of that 
judgment to existing governments re- 
veals the astounding truth of it. Try 
it yourself. Take our own government 
as a base. Moving leftward you come 
eventually to Russia. There we have 
the dictatorship of the Communist party 
which has provided more rules, regula- 
tions and laws for the government of 
its unwilling subjects than any nation 
on earth. Its people have no freedom, 
no property, no free industry and no 
happiness. (I don’t recognize the labor 
of an enslaved people as free industry.) 
If you are in doubt that Russians are 
slaves go there and witness the tragic 
faces of its people, their suppressed 
terror, their furtive anxiety as they 
acquire their food and rest at the per- 
mission of government and labor at its 
command. By comparison the lot of the 
American negro before Lincoln was a 
happy one. Broken by the Great War, 
the proletarian population of the cities 
turned on the rotten remnant of the old 
Czarist regime and invited the peasantry 
to use the arms in their hands to kill 
the landowners and divide to themselves 
his lands and goods. This was the first 
farmer-laborer partnership in govern- 
ment to the exclusion of all other classes. 
But it didn’t last long. In due course 
the farmer found that landowners, big 


and little, look alike to the proletarian 
of Russia. In turn the peasant lost his 
lands by the force and death which he 
had wrought against the landlord and 
became the slave of the ruling oligarchy 
of the proletarian or Communist party. 

With the fate of the agricultural pop- 
ulation of Russia in plain view let the 
American farmer beware of the prof- 
fered hand of that party who would use 
the farmer’s strength to wrest from 
their owners the mineral deposits and 
factories of this country. With that 
party it’s the miner today, the manu- 
facturer tomorrow, and the farmer in 
the end to complete the abolition of the 
right to property of any kind and to 
enslave us all. 

Moving to the right you come eventu- 
ally to Germany and the dictatorship of 
Hitler, where the density of government 
is only a little less than in Russia. We 


find in Germany another tyranny. No 
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free press, no free speech, no free re- 
ligion, no real personal freedom to any- 
thing and happiness only for the weak 
who perhaps find relief in the extinction 
of dignity and responsibility in the serv- 
ice of a tyrant,—all sacrificed for the 
right to continue to own property and 
the promise of conquest. At such sacri- 
fices even the right to property has 
doubtful value. 


I propose that we shall move neither 
to the right with Hitler, nor to the left 
with Stalin. Our form of government 
under the Constitution is broad enough, 
sound enough, and we pray, strong 
enough in the hearts of its citizens to 
guard the liberties of free men in free 
industry in the Age of the Machine as 
it was in the “horse and buggy” days 
of yesterday. 

Should the Sage of Monticello come 
back to visit his own country today he 
would be astounded to witness the 
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amount of government we have acquired 
since his time. How do you suppose he 
would comment on the fact that about 
one in ten of us live by serving the gov- 
ernment and that more than a quarter 
of all we produce is taken for taxes; 
that even that quarter doesn’t sustain 
government today even though it main- 
tains its credit for the time being the 
while it borrows to cover its spendings 
in excess of its receipts from taxes. No 
doubt Jefferson would look around to 
see if there isn’t some way of getting 
rid of a lot of government. And he 
would find a lot of us doing the same 
thing. And unfortunately a lot of us 
doing the contrary thing. He would 
find great numbers of us trying to get 
the government to levy more taxes, 
spend more money, employ more people, 
usurp more businesses and occupations, 
and do other things to squeeze its citi- 
zens out of free productive enterprise. 

Most of the political innovations which 
have been experienced since the Great 
War, and particularly since the begin- 
ning of the great depression, are phases 
and incidents of the crushing march of 
government toward regulation which 
comes ever closer to the management of 
business and the ownership, as well as 
the management of certain kinds of busi- 
ness. We are not to be deceived into 
thinking that this movement has died 
with the present expectation of an early 
return to prosperity. A lot of people 
who think that there is magic in gov- 
ernment to make us all prosperous and 
happy are not now heard so loudly 
merely because they have temporarily 
lost their audience. Increasing indus- 
trial activity has stilled the voices of 
those who not long ago would have put 
an end to invention, abolished the patent 
laws, declared a moratorium on scien- 
tific research and enforced a “breathing 
spell” pending discovery of the means 
of harnessing business and industry to 
the service of social and political radi- 
calism. Increased employment has with- 
ered the philosophy of the “technocrats”. 
The recovery of values is putting to rout 
the repudiators of debts and contracts 
and is strengthening the opposition to 
those several proposed forms of legal- 
ized banditry which would clothe the 
debtor in the raiment of his creditor. 
That astounding doctrine, that the road 
to riches lies over fallow fields and deci- 
mated herds, will soon be interesting 
only in retrospect as an evidence of the 
power of panic to destroy the poise and 
judgment of able and patriotic men. 
The great court of last resort has re- 
called the representatives of the people 
in Congress to their duties and functions 
under the Constitution. It has nullified 
the investiture of the executive authority 
with the legislative and judicial power 
to control production, wages and, indi- 
rectly, prices, from the barbershop on 
up through the scale of organized in- 
dustry to the steel mills of Gary and 
Pittsburgh. And the whole leftward 
movement has been slowed down by 


quickening business which has followed 
closely on the exercise of these judicial 
restraints. 
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But we shall have in time more hard 
years. And let it not be forgotten that 
the powers of courts are created by con- 
stitutions and statutes which are subject 
to change. We need to prepare as never 
before for the next period of lean years, 
to make certain that in the stress and 
strain of the next depression, however 
poor we may become, we shall retain our 
political and economic liberties, that we 
shall not be subject to the tyranny of 
too much government. 


But even on the assumption that our 
judicial system is not to be impaired it 
is going to be difficult to strengthen the 
industrial fabric to withstand another 
severe depression. It appears to be the 
tendency of certain recent measures that 
business and industry shall never again 
be strong enough to weather a major 
depression. The trend seems to be to 
weaken the business structure of the 
country so that it shall fall an easy prey 
to governmental dictation if not control 
and management in the next slough of 
depression. It seems to have been made 
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certain in advance that business organ- 
izations shall not prepare for the rainy 
day. This has been done by placing a 
confiscatory tax on the undistributed 
earnings of corporations, the effect of 
which is that a corporation must capi- 
talize, if it can, the cost of extensions 
and improvements, not from money de- 
rived from earnings but from the sale 
of capital securities. Even debts con- 
tracted after January ist of this year 
are not to be paid from earnings free 
from this confiscatory tax. The wiping 
out of surpluses, you see, makes it diffi- 
cult and in many cases impossible for a 
corporation to acquire capital by sale of 
stock or to borrow money from the banks 
even in normal times. In depression its 
only recourse is to the government itself 
at terms laid down by the government. 
What those terms would be from a gov- 
ernment committed to collectivism in 
general and to the ownership of certain 
businesses in particular, I leave to your 
imagination. 

If it is the intention of government 
to complete the capture of the so-called 
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citadel of business the confiscatory tax- 
ation of surpluses from earnings is not 

a stupid misuse of the taxing power. It 

is good generalship, a weakening of de- 

fenses in advance of frontal attack. Not 

until this act is repealed shall we have 

a lively hope of the extension of free in- 

dustry to the exclusion of government 

from business. 

Just what do we mean by exclusion 
of government from business? That is 
the disconcerting question so often 
asked by the quibblers and apologists of 
the bureaucracy. If you admit that the 
government runs the Post Office pretty 
well, you’ll be charged with inconsist- 
ency if you object to government opera- 
tion of other communications such as 
telephone, telegraph, and radio. If you 
admit that there are some well operated 
municipal traction and power services, 
you'll have to answer for your opposition 
to public ownership of all such services. 
And so on. The plain fact is that the 
public doesn’t know much about the de- 
gree of inefficiency attending the dis- 
tribution of the mails or of anything 
else the government does for the reason, 
among others, that its cost accounting, 
or perhaps more accurately the lack of 
it, is better adapted to conceal waste 
than to expose it. The public knows 
well enough, however, that any deficency 
of receipts from goods and services sold 
is met from taxes. And it knows too 
that the guarantee of efficiency is plenty 
of competition and that the government 
hasn’t any. And if the public has con- 
cluded that it pays the government a 
dollar for fifty cents’ worth of work or 
service its opinion is not being effectively 
challenged anywhere. In fact, no one 
expects efficiency in government opera- 
tion of anything, least of all those hordes 
of people who seek the easy yoke of a 
government job as an escape from the 
rigors of a competitive system of free 
industry. 

I shall make no attempt to draw a 
sharp line between the field of free in- 
dustry and the reservation to which pub- 
lic employes should be confined. Per- 
haps there is a no-man’s land which 
separates them. But get down to cases 
and any business man will tell you what 
he means by the exclusion of govern- 
ment from business. If he lives where 
I do, in Cleveland, he will tell you in 
language that anybody can understand 
that he doesn’t want to be taxed to pay 
the government’s bill for the Tennessee 
Valley Project, nor the salaries and 
traveling expenses of its agents to en- 
able them to come to Cleveland to induce 
our power consuming industries to move 
down to Tennessee to enjoy the cheap 
power of a subsidized plant,—subsidized 
with the taxes which everybody pays. 
And any business man anywhere would 
tell you if he had the facts that he wants 
the government to get out of those 41 
businesses which are listed in the report 
of the Committee of Investigation of 
government competition with private en- 
terprise pursuant to House Resolution 
235 of the second session of the 72nd 
Congress. And he would add to that the 
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list of all the other businesses that the 
government has invaded since that re- 
port and recommendation was presented 
to Congress in 1933. 

And when the government quits the 
manufacture of commodities and gets 
out of the markets where its goods are 
in competition with products and plants 
which pay taxes for its support, few 
business men will even then be satisfied. 
They want the government to quit try- 
ing to set up schemes of one and another 
kind to manage the businesses it doesn’t 
own through control of production, 
wages, salaries, incomes and working 
conditions. We want to see an end to 
efforts to circumvent the Constitution of 
the United States in order to bring the 
industrial life of this country under the 
domination of a politically controlled 
bureaucracy. 
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It is said that this is necessary be- 
cause one of the products of the Machine 
is jobless men. That isn’t true. The 
Machine is the multiplier of jobs. It is 
said that corporations have too many 
advantages. That’s no excuse for snub- 
bing their managements to the dead 
hand of officialdom. Let their powers 
be redefined and let executive authority 
bring them to a reckoning in Court for 
violating the laws. It is said that there 
are some scalawags in the seats of the 
mighty. That’s true. It’s whispered 
that some have been found amongst poli- 
ticians in and out of public office. It’s 
said that business is complex and get- 
ting more intricate all the time and 
we’ve got to have more and better rules 
to protect labor and the consuming pub- 
lic. Suppose we admit that without 
prejudice. It doesn’t follow that these 


rules should be made through authority 
delegated by Congress to the Executive, 
to be re-delegated to one or more of an 
army of appointed sub-executives. We 
prefer government by law to government 
by men. It is said that all of the ma- 
terials and processes utilized in mass 
production by the Machine have become 
necessary to sustain modern civilized 
life and are therefore affected by the 
public interest. We believe that too, but 
find in it no justification for a change in 
our form of government which would 
place the authority in a single hand to 
make the rules and to apprehend, judge 
and condemn responsible executives for 
their violations, guilty or innocent. 
That’s what happens when Democracy is 
abandoned, it matters not whether the 
movement is rightward with Hitler or 
leftward with Stalin. 


@ UNLESS the temporary emergency 
freight surcharges, imposed on anthra- 
cite early in 1935, are discontinued De- 
cember 31, next, and the basic rates 
restored, they will largely nullify the 
effect of the reduction of hard coal prices 
at the mines and the intensive three-year 
merchandising campaign now being 
launched by that industry, according to 
a brief filed with the Interstate Com- 
merce Commission by Louis C. Madeira 
III, executive director of the Anthracite 
Institute, in answer to an application of 
the Class I railroads to make the sur- 
charges permanent. 

“The (anthracite) producers expect to 
spend approximately $3,000,000 during 
the next three years in carrying out this 
program,” says Mr. Madeira in his reply 
to the carriers, “which is designed to 
recover business lost by the anthracite 
industry and coincidentally to restore 
lost tonnage and revenue to the petition- 
ing carriers. The rates of the petition- 
ing carriers constitute very large com- 
ponents in the selling prices of anthra- 
cite and, therefore, their proposal to 
increase rates on anthracite is in direct 


conflict with the producers’ three-year 
plan and with any plan that will con- 
serve their revenues by arresting the 
loss of anthracite markets. Anthracite 
cannot continue to bear rates even as 
high as the present basic rate without a 
cumulating and ruinous loss of business 
to the industry, and revenue to the car- 
riers, resulting directly from high rate 
exactions.” 

The reply further sets forth that the 
proposed permanent increase, which 
would range up to 15 cents per ton, 
would not be in the best interests of the 
anthracite carrying roads, which trans- 
ported 31,800,000 less tons in 1935 than 
they did in 1924, due largely to the 
competition of other fuels. 

“On the contrary,” says the reply, 
“the carriers must make substantial and 
still more widespread reductions in their 
rates to protect their anthracite traffic 
and revenues from further displacement 
by substitute fuels and from diversion of 
their remaining tonnage to the high- 
ways.” 

Mr. Madeira quotes comparative 
freight rates on anthracite and bitumi- 
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nous coals, showing the latter have a 
decided advantage. For example, the 
rates on various sizes of anthracite be- 
tween the Lehigh District and Buffalo, 
N. Y., a distance of 303 miles, are $2.65 
to $3.28 per ton, while the bituminous 
rate from Clearfield, Pa., to Oswego, 
N. Y., a distance of 357 miles, is only 
$1.86 per ton. 

Any continuing freight increase will 
also adversely affect the Canadian mar- 
ket, it is set forth, as the Canadian Gov- 
ernment has recently removed the em- 
bargo on Russian anthracite, and Ameri- 
can anthracite already enters Canada 
under the handicap of rates higher than 
the transportation charges on most of 
the Dominion’s foreign coal. 

The rates at issue do not include the 
“motor compelled” reductions made dur- 
ing the last two years on hauls of less 
than 200 miles to meet truck competition. 
These competitive rates for anthracite 
are now operative to many points in 
Pennsylvania, New Jersey, Delaware, 
Maryland, the District of Columbia and 
southern New York. 
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HEALTH PROBLEMS in Mining* 


HE industrial hygiene of the metal 

mining industry has been the subject 

of fairly extensive investigation and 
study in recent years and there is no 
necessity for me to dwell upon the vari- 
ous reports which have been published 
by the United States Bureau of Mines, 
the Public Health Service, and officials 
of mining companies. They are familiar 
to you, as I know from personal experi- 
ence, having been concerned with several 
of them, 

These studies and investigations have 
made clear that the principal health 
hazard in the metal mining industry is 
dust arising from operations in hard 
rock. The term silicosis is now a famil- 
iar one and has superseded the more 
descriptive phrase “miner’s consump- 
tion” or “miner’s con,” which I first 
heard in Cripple Creek 25 years ago. 
Silicosis is now the accepted designation, 
all over the world and in all industries, 
for that distinctive disease of the lungs 
caused by the inhalation of free silica 
dust. 

The mining industry has faced the 
vexatious and complicated problems of 
dust control with energy and largely 
without any precedent to guide it, for 
while the action of silica dust is identical, 
as far as the individual is concerned, all 
over the world, the methods of dust con- 
trol vary with the type of mine and its 
geographical location and each mining 
district that has tackled the problem has 
had to work out its own salvation with 
all the engineering and medical skill that 
it could bring to bear. 

The fundamental principles are the 
same everywhere—first, to prevent, as 
far as possible, dust from getting into 
the air in working places; second, when 
it is present in the air, to prevent its 
inhalation by the workmen in harmful 
quantities. The methods of applying 
these principles are not only difficult but 
they still leave much to be desired. Still 
we can point to some noteworthy achieve- 
ments. To detail them at length is not 
practicable within the length of this 
paper. I might mention the outstanding 
accomplishments in ventilation that have 
been effected in Butte mines, the efforts 
to improve working conditions, and the 
medical control of silicosis in the Picher 
district, as well as the extremely efficient 


* Presented Annual Metal Mining Convention, 
Western Division, The American Mining Congress, 
September 28-October 3, 1936, Denver, Colo. 

7M. D., Assistant Medical Director, Metropoli- 
tan Life Insurance Company. 
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methods of dust control and disease pre- 
vention that have been accomplished in 
the iron mines in northern Michigan and 
Wisconsin. There, of course, are others. 
I mention those with which I happen to 
be most familiar. 

We have been much encouraged in the 
past few years with the success that has 
followed the attempt to control dust ris- 
ing from drilling operations by locally 
applied suction devices. Here again a 
mining company has carried on investi- 
gations and studies. Whether this method 
of dust control will prove practicable for 
general use in mining remains to be seen, 
but where it has proved practicable, the 
results have been gratifying. It is not 
probable that any one method of dust 
control will prove satisfactory for gen- 
eral application. What works under one 
set of conditions may not work under 
another. The mine operator has learned 
to utilize the method or combination of 
methods that best meet his particular 
problem. 

The study of silicosis in other indus- 
tries has given us certain information 
which is applicable to the mining indus- 
try. We have learned that the silica 
hazard differs widely in various places 
and in various industries. The severity 
of the hazard depends obviously on the 
amount of silica present, that is to say, 
on the amount of dust in the air and the 
percentage of silica in the dust. To 
these two factors must be added the ex- 
tent of exposure. With rock containing 
nearly 100 percent pure silica, and the 
dust in the air measured in terms of 
many hundreds of million particles per 
cubic foot and a constant exposure, you 
have the most severe form of hazard—a 
hazard which is fortunately disappear- 
ing, if it has not already disappeared, 
from our mines. At the other end of the 
scale, we find industries which have a 
mild silica hazard—not sufficient perhaps 
to cause disability during the average 
term of life. The hazard in the mining 
industry today is vastly improved over 
what it was some years ago, but much 
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remains to be done and mining companies 
and their engineers face a challenge 
which they must accept and overcome. 
Prevention may be expensive but it is 
far less expensive than remedy. 

Disability in silicosis is seldom due to 
the silicosis itself. As you know, the 
distinguishing characteristic of silicosis 
is that it greatly predisposes its victim 
to tuberculosis and it is this infection 
which disables and kills. The added 
factor of tuberculosis in silicosis makes 
it a public health problem of the first 
importance and also complicates both 
our efforts at prevention and control as 
well as the administration of compensa- 
tion. 

Compensation for accidental injuries 
is an accepted and integral part of Amer- 
ican industry. Compensation for occu- 
pational diseases—that is true occupa- 
tional diseases arising out of and pe- 
culiar to the industrial process—is more 
recent. In the main, the industrial 
states, which embarked on a program of 
disease compensation, copied the British 
method of establishing a schedule of 
compensable diseases, such as poisoning 
by lead, mercury, arsenic, benzol, and so 
on. The total amount of compensation 
paid under these schedules was relatively 
very small and the occupational dis- 
eases constituted no great economic prob- 
lem to American industry. In one state, 
diseases not listed in the schedule were 
not only non-compensable but could not 
be made a basis for a suit for damages. 

The merit of the schedule form of com- 
pensation act is that it is specific, in- 
cludes only true occupational diseases, 
and makes it possible to estimate with 
fair accuracy what will be the liability 
that the employers and the compensation 
carrier have to face. An objection to the 
schedule is that a workman may suffer 
from an occupational disease not listed 
in the schedule and so be unjustly de- 
prived of compensation. It is true that 
schedules are not sufficiently flexible and 
usually require legislative action to 
amend them. The remedy for this is to 
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give to the proper state authorities power 
to add to the schedule any new occupa- 
tional disease found to occur in the state. 
Until recently, no schedule made provi- 
sion for silicosis. 

A few states compensate occupational 
diseases under a so-called blanket law. 
Such a law defines no schedule but simply 
states that disease arising out of and in 
the course of occupation shall be com- 
pensable. In the past, the experience 
under the blanket laws has been by no 
means excessive. The tendency today is 
distinctly towards the blanket law. 

The advantages and disadvantages of 
these two methods of compensating occu- 
pational diseases are the subject of much 
argument at the present time. More im- 
portant than the type of law is the 
method of its administration. No law 
will work well when unintelligently ad- 
ministered. This matter of compensa- 
tion for occupational diseases calls for 
all the technical knowledge and _ skill 
which we possess. Accurate diagnosis 
and the estimation of disability demand 
not only medical skill but a knowledge 
of the industrial factors and the occu- 
pational history. 


I wish to emphasize this. We are 
going to be faced with this problem and 
if you stand aside from it the result will 
be confusion. Legislative and adminis- 
trative bodies need guidance and infor- 


mation and they can get many of these 
essentials only from industry. 

With the advent of nation-wide agita- 
tion on the subject of silicosis, compen- 
sation for this disease has engaged the 
attention of numerous legislative bodies 
with the discovery that, on account of 
the essentially chronic nature of the dis- 
ease, its slow progress and the tendency 
towards infection, it is a complicated 
matter upon which to legislate with fair- 
ness to all parties concerned. Here 
again, there is a tendency to follow 
British precedent and deal with silicosis 
compensation under a separate act or in 
a separate part of the general act. One 
item noteworthy in such legislation as 
has been passed or is proposed, is the 
provision for a medical board to advise 
compensation officials both as to the 
diagnosis in disputed cases of silicosis 
and the extent of disability. This is a 
recognition of the need for skilled tech- 
nical knowledge of the disease itself and 
of the desirability of removing this type 
of case from the sphere of ex parte medi- 
cal testimony. 

One of the most vexatious phases of 
the effort to provide compensation for 
silicosis lies in the fact that in many in- 
dustries there already are a considerable 
number of silicotics, some partially dis- 
abled, others with no disability. What 
is to be done with them? Compensation 
is essentially a matter of insurance and 


you cannot insure against what has 
already occurred. This situation is very 
acute and cannot be dealt with by ignor- 
ing it nor by the wholesale discharge of 
those affected. Each state and possibly 
the individual industry will have to meet 
this problem by some special agreement 
or legislative enactment. 


One point more about which there is 
much apprehension and misunderstand- 
ing. What is to be the attitude of the 
employer to those in his employ who 
have silicosis? Is it necessary either for 
the best interest of the individual or the 
employer to discharge him? The answer 
is no. It is to be presumed that the em- 
ployer in the light of recent knowledge 
and information will endeavor to reduce 
the dust hazard and adequately protect 
those exposed. In the absence of dis- 
ability, therefore, the silicotic might best 
remain at his occupation. Disability 
practically always means that a tuber- 
culous infection has been superimposed 
upon the already dust damaged lungs. 
Cases with active tuberculosis should be 
removed from the industry both for their 
own sake and the protection of fellow 
employes. 

In conclusion let me state that while 
this matter of dealing with occupational 
disease is often difficult and complicated, 
satisfactory solution depends upon the 
use of common sense and fair play. 


@ AT the annual meeting of the Na- 
tional Machine Tool Builders Association 
held October 7, 1936, in Hot Springs, 
Va., Paul T. Norton, Jr., Professor of 
Industrial Engineering, Virginia Poly- 
technic Institute, in his discussion of the 
above subject made certain comments 
which are extremely important to those 
charged with the financial and operating 
management of mining enterprise, as 
well as to the manufacturers of mining 
equipment. The following excerpts are 
taken from Professor Norton’s address: 

“* * * T am convinced that the rate 
at which machine tools will be replaced 
five to ten years from now will depend 
to a considerable extent on the deprecia- 
tion rates which are used during the 
next few years. If depreciation charges 
are inadequate during the next few 
years it will be much more difficult to 
sell machine tools to replace those which 
are really obsolete. Machine tool manu- 
facturers must interest themselves in the 
depreciation charges made by their cus- 
tomers, otherwise the pressure exerted 
by the Federal Government may reduce 
depreciation rates and charges to the 
point that desirable replacements may 
not be made simply because the differ- 
ence between book value and realizable 
value is so great that management will 
not, or in some cases cannot, write off 
these differences on the books. * * * 

“A manufacturer may set his depre- 
ciation rates as high as he wishes and 
still secure the approval of the Bureau 
of Internal Revenue, provided he can 
satisfy the Bureau that these rates are 


based on a definite replacement program. 
Under such conditions there is a real 
incentive for a manufacturer to make 
those replacements which economy 
studies indicate would be profitable. I 
should think that it might be well for 
machine tool builders to call this situa- 
tion to the attention of their customers. 

“* * * Producers of machinery and 
other durable goods can render real 
service to their customers, and indirectly 
to themselves, by providing information 
which will enable depreciation rates to 
be set more accurately and more conclu- 
sively. * * * 

“In order for a machine tool builder 
to make a replacement sale several cir- 
cumstances must be favorable. In the 
first place, he must be able to satisfy the 
prospective customer that the replace- 
ment should be made. It is undoubtedly 
more difficult to do this in cases where 
there is a high book value on the present 
equipment, because past depreciation 
charges have been inadequate. In the 
second place, the prospective customer 
must either have the necessary cash or 
else be able to secure it. Under present 
tax laws and regulations corporations 
are so heavily penalized when they at- 
tempt to build up a surplus out of book 
profits that about the only way the nec- 
essary cash is likely to be available is 
for the prospective customer to secure it 
through adequate depreciation charges. 
Even where a prospective customer can 
easily finance a replacement he is apt 
to hesitate in cases where the replace- 
ment would involve a large writing off 
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of the book value of his assets. I realize 
that there are several ways by which 
the replacement could generally be made 
without immediate writing off of the 
excessive book value, but I am quite sure 
that this condition is an obstacle in many 
instances. 

“The thing that concerns me most 
with regard to this matter is the present 
tendency for depreciation rates to be 
forced down by the Federal Government 
to a point where they are not at all 
adequate from an economic viewpoint. If 
this continues it will be the fault of the 
users of depreciating assets, because 
they can set their own rates provided 
they can show that these rates are 
reasonable. But it really does not make 
any difference whose fault it is. If de- 
preciation charges during the next few 
years are inadequate to any considerable 
extent, it is the producers of machinery 
who will be the chief sufferers.” 

In view of the undistributed surplus 
tax embodied in the Revenue Act of 
1936 and because of the trend in the 
treatment of depreciation allowances by 
the Treasury Department, there is much 
in the statements above which justifies 
serious reflection in connection with the 
conduct of mining enterprise. 


@ THE existing contract between the 
Tennessee Valley Authority and the Ala- 
bama Power Company for interchange 
of power has been extended to February 
3, according to recent announcement. 
The original contract expired Novem- 
ber 3. 
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Equipment and Methods for Determining 


AIR DUSTINESS in Mines’ 


By CARLTON E. BROWN? 


HE increasing recognition of the fact 
that the inhalation of air containing 
certain dusts is harmful is stimulat- 
ing much interest in equipment and 
methods for determining the composition, 
concentration, and particle size distribu- 
tion of the dust in the air of mines. 
Information on these properties of the 
dust is needed for the following reasons: 


(a) To determine the maximum con- 
centration of the particular dust that 
can be inhaled over a normal working 
lifetime without apparent harm. Clinical 
findings on the exposed workers are also 
needed to obtain this information. 

(b) To estimate the effect of a dusty 
atmosphere on exposed workers. 

(c) To determine the effect of control 
measures. 

Mine officials are usually interested in 
obtaining information on the properties 
of the dust in the air of their mine to 
estimate the effect of the particular 
dusty atmosphere on the workers or to 
determine the effect of control measures. 
The effect of the dusty atmosphere on 
the workers is estimated by comparing 
the results obtained in the mines with 
the maximum or threshold concentra- 
tions of similar dusts found to be safe 
to breathe by organizations such as the 
U. S. Bureau of Mines and the U. S. 
Public Health Service in this country 
and corresponding governmental organi- 
zations in other countries. 

The purpose of this paper is to de- 
scribe and discuss various equipment and 
methods for determining the composi- 
tion, concentration, and particle-size dis- 
tribution of dust in the air of mines. 
Particular attention is to be devoted to 


1 Presented by permission of the Director, U. S. 
Bureau of Mines, at the Annual Metal Mining 
Convention and Exposition, Western Division, The 
American Mining Congress, September 29, 1936, 
Denver, Colo. 

2? Chemist, Gas Section, U. S. Bureau of Mines, 
Pittsburgh Experiment Station, Pittsburgh, Pa. 
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determinations on dusts such as quartz 
and asbestos, the inhalation of which 
causes pulmonary fibrosis or lung dis- 
eases called pneumoconioses. The wide- 
spread distribution of these dusts 
throughout the mining industry justifies 
this emphasis. 


DETERMINATION OF COMPOSITION 


The determination of the composition 
of air-suspended dust is not necessary 
when the dust is generated from a single 
compound or when the assumption 
is made that all 


the air-suspended 


Fic. 1. Electro Static Sampler for 

collecting dust from the air. De- 

veloped by the Westinghouse Elec. 
& Mfg. Co. 
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is silica or other harmful dust. 
assumption is rather commonly 
used in formulating dust-control pro- 
grams. The air-suspended dust gen- 
erated from complex substances or mate- 
rials consisting of two or more com- 
pounds is not necessarily the same as 
that of material from which the dust 
is generated because of possible differ- 
ential disintegration of the different con- 
stituents and selective settling of these 
materials from the air. There is some 
evidence that the dust generated from 
the substances consisting of silica and 
softer materials contains less silica than 
the material from which the dust is 
generated.’ Hatch‘ has found that the 
percentage of silica in foundry dusts de- 
creases with a decrease in the particle 
size range of the dust. 

Thus, until more pertinent informa- 
tion is obtained, it seems safe to assume 
that the percentage of silica in the air- 
suspended dust is the same as in that 
of the material from which the dust is 
generated. Any error will probably be 
in overestimating the percentage of silica 
in the air-suspended dust. 

The inference that no further atten- 
tion should be given to the problem of 
determining the composition of air- 
suspended dusts should not be drawn 
from this discussion. Much additional 
work is needed to determine the relation 
between the composition of the dust and 
the material from which the dust is gen- 
erated by representative mining opera- 
tions, 

In making studies of this kind sam- 
ples of dust must be collected from the 
air. The method for collecting the sam- 
ple depends upon the amount of mate- 
rial desired for analysis. The concen- 
tration of dust usually found in even rel- 
atively dusty air is only a few milligrams 
per cubic meter. For chemical analy- 
sis 6 several grams of the material is 


dust 
This 


* Jones, W. R., Silicotic Lungs: the Minerals 
they Contain: J. Hyg., vol. 33, 1933, p. 307. 

_* Hatch, T. and Moke, C. B., The Mineralogical 
Composition of Air-Borne Foundry Oust: Jour. 
Ind. Hyg. and Toxicology, vol. 18, 1936, pp. 91-97. 

° Knopf, A., The Quantitative Determination of 
Quartz (Free Silica) in Dusts: Pub. Health Re- 
ports, vol. 48, 1933, p. 183. 

° Shaw, A., Determination of Free Silica in Coal- 
Measure Rocks: Analyst, vol. 59, 1934, pp. 446-461. 
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required or at least desired. Although 
other methods of analysis, such as the 
petrographic, spectrographic, and x-ray, 
require only a few milligrams of mate- 
rials; the application of these methods 
of analysis to air-borne dusts is still 
more or less in the development stage. 
The Bureau of Mines is intensively study- 
ing the applicability of such methods for 
the analysis of dust from mine atmos- 
pheres. 

The following methods have been used 
for collecting large samples, a gram or 
more, of dust from the air: 

(a) Collection of dust removed from 
air by Cottrell electric precipitators, fil- 
ters, air-conditioning systems, and other 
devices having high dust-collecting effi- 
ciency, which is not selective as to par- 
ticle size of dust. 


(b) Use of portable exhaust fan 


equipped with a special paper filter 
bag’. 
(c) Use of electrical precipitators. 


The Westinghouse Electric and Manu- 
facturing Company has developed sev- 
eral which may be used for this pur- 
pose. Barnes‘ describes one that sam- 
ples at the rate of 125 cu. ft. (3.5 cu. 
met.) per minute. Drinker *. ° has de- 
scribed various electrical precipitators 
which, although they have a lower sam- 
pling rate than those developed by West- 
inghouse, may be used for this purpose. 

(d) Use of the Greenburg-Smith im- 
pinger*’. This is not particularly satis- 
factory because of the low sampling rate, 
1 cu. ft. (28.3 liters) per minute, and the 
evaporation of the liquid in the impinger. 

Various methods are available for 
collecting a few miligrams of dust from 
the air for use in petrographic, specto- 
graphic, and x-ray analysis. It may 
be possible to employ the same instru- 
ment, used in collecting samples for de- 
terminatiton of concentration. The Bu- 
reau of Mines uses the Greenburg-Smith 
impinger and an electrical precipitator 


developed by the Westinghouse Electric 
and Manufacturing Company. Figure 1 
shows the electric precipitator. Air is 
drawn, at a rate of 3 cu. ft. (85 liters) 
per minute, through the horizontal alum- 
inum tube and down through the vertical 
tube by a small vacuum cleaner fan in 
the case. The dust may be collected on 
metal or celluloid foil, or special ashless 
filter paper used to line the inner wall 
of the aluminum tube. This precipitator 
operates on 110-volt alternating current 
but can be modified to operate from a 
storage battery. 


DETERMINATION OF CONCENTRATION 


Determination of the concentration of 
dust in the air of a mine in which quartz 
or some other harmful dust is generated 
is important for determining whether a 
dust condition harmful to the health of 
the workers exists, and is essential in 
routine dust-control work. The use of 
different equipment and methods for 
each of these two purposes may be de- 
sirable. 


CONCENTRATION AS AN INDEX OF THE 
EFFECT OF Dust CONDITIONS ON THE 
WORKERS 
The first purpose, namely, to determine 
whether harmful dust conditions exist, 
is usually accomplished by comparing 
concentration results found in the mine 
with the best available information on 
the “permissible” or maximum concen- 
tration of the particular dust which may 
be inhaled over a normal working life- 
time without apparent harm. Since dust- 
concentration results obtained by dif- 
ferent methods and types of equipment 
are, in general, not comparable, informa- 
tion for this purpose should be obtained 
by the same type of equipment and 
method used in determining the permis- 
sible dust concentrations. Information 
on permissible dust concentrations has 
been obtained in this country by the im- 


TABLE 1—PERMISSIBLE 


DUST CONCENTRATIONS 


Kind of 


Information 
dust obtained by 


Method of 
determination 


Permissible 
concentration 


U. S. Bureau of Mines 


Granite dust, containing 35 per- Impinger 10 million parti- 
cent free silica and 70 percent in cooperation with cles per cu. ft. 
total silica U. S. Public Health 

Service 14 

Anthracite coal dust, containing U. S. Public Health Impinger 50 million parti- 
less than 5 percent free silica Service 15 cles per cu. ft. 

Anthracite coal dust, containing U. S. Public Health Impinger 10-15 million par- 
about 18 percent free silica Service 15 ticles per cu. ft. 

Sandstone and shale dust, con- U. S. Public Health Impinger 5-10 million par- 
taining about 35 percent free Service 15 ticles per cu. ft. 
silica, encountered in anthra 
cite coal mines 

South African gold mine dust, South Africa Dept. of Sugar tube Less than 1 milli- 
containing over 80 _ percen Mines gram per cu- 


quartz 


Sydney, Australia, sandstone Division of 


Hygiene, New South 


Wales 19 


Dust in air of mines, Broken Mining 


meter 16, 17 


Konimeter 145 particles per 

210 particles per 

Industrial Owens jet 

dust counter 


200 particles per 
cu. centimeter 
Konimeter 


inspectors, 500 particles per 


Hill District, New South Broken Hill Dis- cu. centimeter 
Wales trict, New South 


Wales 20 
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Fic. 2. Impinger sampling case de- 
signed by Anaconda Copper Mining 


Co., Butte, Mont. Views show oppo- 
site sides of same case. 


pinger method described by the United 
States Public Health Service’®, in South 
Africa by the sugar tube™ and koni- 
meter methods'!, and in Australia by the 
Owens jet dust counter 12.15, Table 1 
contains information on permissible dust 
concentrations. 

According to this information the 
choice of equipment and methods for de- 
termining permissible dust concentra- 
tions is limited to four procedures—the 
impinger, sugar tube, konimeter, and 
Owens jet dust counter. 


Table 2 lists the characteristics of 
these procedures. 


From a consideration of Tables 1 and 
2, it seems that, at present, the logical 
procedures to employ in obtaining in- 
formation on the concentration of dust 
in the air of mines to compare with per- 
missible dust concentrations are the im- 
pinger and konimeter method, using cir- 
cular konimeter. The impinger tech- 
nique is suggested because information 
on the permissible concentration of more 
dusts has been obtained by this method 


7Barnes, E. C. Dust Determinations: Amer. 
Jour. of Pub. Health, vol. 26, 1936, pp. 274-280. 

5’ Drinker, P. and Thomson, R. M., Determina- 
tion of Suspensoids by Alternating Current Pre- 
cipitators: Jour of Ind. Hyg., vol. 7, 1925, pp. 
261-272. 

® Drinker, P., Alternating Current Precipitators 
for Sanitary Air Analysis. I. An Inexpensive Pre- 
cipitator Unit: Jour. of Ind. Hyg., vol. 14, 1932, 
pp. 364-367. 

10 Greenburg, L. and Bloomfield, J. J., The Im- 
pinger Dust Sampling Apparatus as Used by the 
United States Public Health Service: Pub. Health 
Reports, vol. 47, 1932, pp. 654-675. 

11 Mavrogordato, A., The Value of the Koni- 
meter—Being an Investigation into the Methods 
and Results of Dust-Sampling as at Present Prac- 
ticed in the Mines of the Witwatersrand: So. 
African Inst. Med. Res., Pub. No. 17, Johannes- 
burg, 1923. 

2 Badham, C., Rayner, H. E., and Broose, H. D., 
Dust Sampling in Sydney Sandstone Industries: 
Studies in Indust. Hyg., No. 12, Rep. Dir.-Gen. 
Pub. Health, New South Wales, for 1927, Section 
I-E, Indust. Hyg., pp. 74-101. Sydney, 1929. 


13 Owens, J. S., Jet Dust Counting Apparatus: 
1923, p. 522. 


Jour. Ind. Hyg., vol. 4, 
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than by any of the others, and it is the 
method in common use in this country, 
not only by the mining industry, but in 
various other industries. The circular 
konimeter has been used very little in 
this country, but it has a record of long 
and apparently successful service to the 
mining industry in South Africa.” The 
fact that it is a small, compact, rugged, 
and self-contained instrument capable of 
taking a number of samples, 29, on the 
same plate should recommend it to the 
mining industry in this country. The 
relatively low dust-collecting efficiency of 
the sugar tube as compared to the im- 
pinger, the questionable value of weight- 
concentration results unaccompanied by 
information on particle size distri- 
bution, the difficulty experienced in the 
use of the sugar tube in very moist at- 
mospheres frequently encountered in 
mines, the presence of variable amounts 
of impurities in the sugar and filter pa- 
pers, are important objections to the use 
of the sugar-tube procedure. The mea- 
ger information on permissible dust con- 
centrations obtained by the Owens jet 
dust counter, the difficulty of changing 
coverslips underground, and the lack of 
sufficient information on the dust-collect- 
ing efficiency are objections to the use of 
the Owens’ jet dust counter. However, 
this instrument has many desirable char- 
acteristics which should not be over- 
looked. Further study of this instru- 
ment is needed. 

Recent developments have rendered 
the impinger method more practical for 
use in mines. In 1932 Hatch 22 described 
an impinger that has been found to be 
quite practical for use in mines. 

The former practice of using one com- 
plete impinger underground and trans- 


14 Russell, A. E. Britten, R. H., Thompson, L. 
R., and Bloomfield, J. J., The Health of Workers 
in Dusty Trades. II. Exposures to Siliceous Dust 
(Granite Industry): Pub. Health Bull. 187, 1929. 

15 Sayers, R. R., Bloomfield, J. J., Dallavalle, J. 
M., Jones, R. R., Dressen, W. C., Brundage, D. 
K., and Britten, R. H., Anthraco-Silicosis Among 
Hard Coal Miners: Pub. Health Bull. 221, 1936. 

16 Mavrogordato, A., Contributions to the Study 
of Miners’ Phthisis: So. African Inst. Med. Res. 
Pub. 19, Johannesburg, 1926. Quoted by Hatch, 
T., Jour. Ind. Hyg., vol. 14, 1932, p. 76. 

17 According to information in Transvaal Cham- 
ber of Mines, 46th Annual Report, 1935, p. 114, 
the general average concentration in the air of 
the mines for the period January, 1933, to August, 
1934, as determined from about 20,000 sugar tube 
samples was 0.8 milligram per cubic meter. 

18 From the same reference mentioned in foot- 
note 17, pp. 115 and 116, one milligram per cubic 
meter as determined by the sugar tube method is 
approximately equivalent to 145 particles per ec 
as determined by the konimeter using the acid 
treatment of the resulting samples, and to 210 
particles per cc when the konimeter samples are 
subjected to other treatments. 

To convert particles per cubic centimeter to 
millions of particles per cubic foot, divide by 35.3. 

19 Badham, C., An _ Investigation Concerning 
Ventilation and the Sandstone Dust Present in the 
Air of Certain Sewer Tunnels Under Construction 
at North Shore, and in Other Sandstone Work- 
ings: Studies in Indust. Hyg., No. 2, Rep. Dir.- 
Gen. Pub. Health, New South Wales for 1924, 
Sect. I-C, Indust. Hyg., p. 52. Sydney, 1926. 
Quoted by Hatch, T. Jour. Ind. Hyg., vol. 14. 
1932, p. 76. 

20 Quoted in reference in footnote 12. 

21 See Annual Reports of the Transvaal Chamber 
of Mines. 

*2 Hatch, T. Warren, H., and Drinker, P., Modi- 
fied Form of the Greenburg-Smith Impinger for 
Field Use, with a Study of Its Operating Char- 
acteristics: Jour. Ind. Hyg., vol. 14, 1932, pp. 
301-311. 

*3 Brown, C. E., and Yant, W. P., The Micro- 
projector for Determining Particle-Size Distribu- 
tion and Number Concentration of Atmospheric 
Dust. U. S. Bureau of Mines Report of Investi- 
gations No. 3289, 1935, 8 pp. 
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ferring the impinger nozzle from one 
flask to another with the consequent pos- 
sibility of contamination has now been 
eliminated by using as many complete 
impingers as there are samples to be col- 
lected. 

Figure 2 shows an impinger sampling 
case developed recently by the Anaconda 
Copper Mining Company, Butte, Mont. 
The case is designed to hold five complete 
impingers on one side and the com- 
pressed-air ejector assembly on _ the 
other side. The use of this case, along 
with powder sacks of rubberized fabric 
for carrying the hoses and other im- 
pinger accessories, simplifies the prob- 
lem of transporting the impinger outfit 
underground. 

The Bureau of Mines is working on a 
midget impinger, Figure 3, designed to 
sample at the rate of one liter per min- 
ute instead of 1 cu. ft. per minute. The 
size of the regular impinger is scaled 
down proportionately. Air is pulled 
through the device by a hand-operated 
pump. The device is really portable and 
self-contained. This impinger is now be- 
ing tried out, but the Bureau is not ready 
to report on the results of any tests. 

The use of alcohol instead of distilled 
water as the impinger sampling liquid 
has some advantages, among which are: 
Decreased solubility of the collected dust; 
easier wetting of dusts such as coal and 
probably micaceous dusts; elimination 
of possibility of bacterial contamination 
and growth; elimination of possibility of 
freezing of the impinger liquid; and 
some simplification in the technique 
of washing the cells. There is no 
difficulty in foaming if the alco- 
hol is used undiluted. The rate of 
evaporation of the alcohol in the im- 
pinger is about two cu. centimeters per 
cu. ft. of air pulled through the im- 
pinger. The rate of evaporation, of 
course, varies with the temperature and 
humidity of the air. The used alcohol 
may be saved and redistilled to keep 
down the cost. Tax-free isopropyl alco- 
hol is much cheaper and just as satisfac- 
tory as ethyl or grain alcohol. Normal 
propyl alcohol is less volatile than iso- 
propyl, but is somewhat more expensive. 
The Bureau of Mines has been using 
alcohol, principally ethyl alcohol, as the 
impinger liquid for several years. 

For counting impinger samples the 
microprojector described by Brown and 
Yant?3 has been modified recently by 
the Bureau of Mines, in cooperation with 
the Anaconda Copper Mining Company. 
Principal advantages of the micropro- 
jector over the microscope in counting 
impinger samples are appreciable de- 
crease in eyestrain and elimination of 
the necessity of diluting most concen- 
trated samples to render them countable. 
Some estimation of size distribution of 
the particles may be obtained. The 
microprojector was intentionally designed 
so that the minimum of additional equip- 
ment above that needed in the regular 
counting technique would be required; 
so that by a simple change in the optical 
equipment the microprojector would be 
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ready for use in particle-size distribution 
determinations; and so that the micropro- 
jector could be readily dismantled at any 
time and the various parts used for other 
purposes. If expense is not an impor- 
tant item, or if one is just starting into 
dust work and desires to use only a 
microprojector, it may be more desirable 
to obtain one of the simple, compact 
microprojectors marketed by microscope 
companies. 

Figure 4 shows a picture of the micro- 
projector assembly used by the Bureau 
of Mines. Many other equally satisfac- 
tory assemblies may be designed. The 
essential parts of the micropro- 
jector are an _ intense’ source of 
illumination, a condensing system 
for the light, a heat filter for re- 
moving heat from the light, a micro- 
scope equipped with a good substage 
condenser and optical system, a prism 
for projecting the light from the micro- 
scope at right angles, a light-tight tunnel 
between microscope and screen, a trans- 
lucent screen, remote controls at least 
for the fine focussing control, but also 
desirable for the mechanical stage, and 
a darkened observation booth for the ob- 
server stationed in rear of the screen. 
The carbon are lamp, equipped with an 
aspheric condenser having a _ focal 
length of about 2 in. and a diameter of 
at least 2 in., has been found to be the 
most satisfactory source of illumination. 
The heat filter may be a water cell or 
heat absorbing glass or better a combi- 
nation of these two. A good microscope 
with an adjustable body tube should be 
used. A 1.4 numerical aperture aplana- 
tic substage condenser with a removable 
top lens is desirable. A 10x ocular and a 
10x or 16 mm objective are needed for 
use in impinger counting. For particle- 
size determinations this objective is re- 
placed with a 90x or 1.9 mm oil immer- 
sion objective with a 1.3 numerical aper- 
ture. Compensated oculars and apoch- 
romatic objectives are desirable but not 
essential. For impinger counting a mag- 
nification on the screen of 1,000 diame- 
ters and for particle-size determinations 
a screen magnification of 10,000 diame- 
ters have been selected. Both of these 
magnifications can be obtained by using 
these optical systems (10x ocular and 
10x objective for the 1,000 diameter 
magnification and 10x ocular and 90x ob- 
jective for the 10,000 diameter magnifi- 
cation) with a projection distance of 
about 8 ft. and some adjustment of the 
tube length of the microscope. The 
proper projection distance and _ tube 
length can be determined by the use of 
a stage micrometer. Although an opti- 
cal bench on which to mount the are 
lamp, water cell, and microscope is desir- 
able, it is not essential. The light-tight 
tunnel shown is made of pressed wood 
tacked over a frame-work. Possibly 
other combinations are limited only by 
the ingenuity of the designer. The re- 
mote controls shown are of rod and flex- 
ible-cable type. Wire or fish line and 
pulley-type controls have been tried and 
found to be as satisfactory. 
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Figure 5 shows the ruled translucent 
microprojector screen. After experimen- 
tation with such materials as tracing 
cloth; ground, frosted, and opal glass; 
plain and oiled papers; frosted, coated, 
and colored celluloid sheets; thin sheets, 
32 gauge, of cream-colored rubber simi- 
lar to that used by dentists, was tried 
and found to be the most satisfactory. 
The screens are now made by clamping 
the unstretched rubber sheet between 
two sheets of glass. Rulings on the 
sereen are made, usually on the back of 
the sheet of glass nearest the observer, 
with black Duco enamel used in an or- 
dinary ruling pen. For impinger count- 
ing the screen is usually ruled into 10 em 
squares, which at a magnification of 
1,000 diameters, are equivalent to the 
small squares seen in the Whipple disk 
in the regular microscope counting of 
impinger samples. Since 50 particles can 
be readily counted in each of these 
squares, samples at least 25 times more 
concentrated than readily countable by 
the regular microscopic tech- 
nique can be counted without 
the necessity for a secondary 
dilution. 

Preliminary experiments 
indicate that the micropro- 
jector can be used for count- 
ing konimeter samples with 
an appreciable saving in eye- 
strain. 


CONCENTRATIONS AS A MEAs- 
URE OF THE EFFECTIVENESS 
or Dust CONTROL MEASURES 


For the determination of 
the effectiveness of dust- 
control measures or for rou- 


Fic. 3. Bureau of Mines midget im- 
pinger and the regular impinger 
being used underground. 


tine determination of the dust concen- 
tration in the air or a mine, it may 
be desirable to use some simpler equip- 
ment and method than is needed for ob- 
taining information for comparison with 
permissible dust concentrations. Many 
dust-sampling instruments have been de- 
veloped recently for this purpose. Among 
them are the Zeiss konimeter™, capable 
of taking 2.5 or 5-cc samples or multi- 
ples thereof; the multiple sampling 
Owens jet dust counter described by 
Hatch 2° and the modification of this 
device marketed by Bausch and Lomb 
Optical Company; the thermal precipita- 
tor, described by Green 2*; the Barnes 
electrostatic dust-count sampler‘; the 
Ficklen-Ott dust camera °5; and the Letiz 
tyndallmeter °°. Some of these instru- 
ments show much promise. However, it is 
difficult to recommend any particular one 
on the basis of present knowledge. They 
must be subjected to practical tests to 
determine their usefulness. For the or- 
ganization not prepared to do this test- 


Fic. 4. Microprojector used by the Bu- 
reau of Mines for making determination 
on dust collected from the air. 


ing, it is suggested that the impinger or 
the circular konimeter be used. Work 
should certainly be continued toward de- 
veloping simplified and more accurate 
equipment and methods for determining 


24 Zeiss Konimeter. Catalogue 560/IVe. Carl 
Zeiss, Inc., 485 Fifth Avenue, New York, N. Y. 

25 Hatch, T. and Thompson, E. W., A Rapid 
Method of Dust Sampling and Approximate quan- 
titation for Routine Plant Operation: Jour. Ind. 
Hyg., vol. 16, 1934, pp. 92-99. 

26 Green, H. L. and Watson, H. H. Physical 
Methods for the Estimation of the Dust Hazard 
in Industry: Med. Res. Council, Special Report 
Series, No. 199. H. M. Stationary Office, London, 


1935. 

“ Barnes, E. C. and Penney, G. W., An Elec- 
trostatic Dust Count Sampler: Jour. Ind. Hyg., 
vol 18, 1936, pp. 167-172. 


*8 Ficklen, J. B. and Ott, L. H., A Photographic 
Dust Counter for Industrial Hygiene Purposes: 
Jour. Ind. Hyg., vol. 17, 1935, p. 164. 

Berek, M., Miinnchen, K., and Schafer, W., 
Uber tyndallometrische Messung des -Staubge- 
haltes der Luft und ein neues Staubmessgerit: 
Zeit. f. Instrumentenkunde, vol. 66, 1936, pp. 
49-56. 

3% General Orders on Dusts, Fumes, Vapors and 
Gases: Industrial Commission of Wisconsin. Mad- 
ison, October, 1934, p. 15. 

31 Bloomfield, J. J., Size Frequency of Indus- 
trial Dusts: Pub. Health Reports, vol. 48, 1933, 
p. 961. 
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Fic. 5. Observation booth and ruled 
translucent screen used with micro- 
projector. 


dust concentration, not only for 
control purposes, but for all 
purposes, 


DETERMINATION OF PARTICLE- 
S1zE DISTRIBUTION 


At present information on 
particle-size distribution of air- 
suspended dust is of relatively 
minor importance because it has 
been fairly well established that 
most of the particles are small 
enough to reach the depths of 
the lung. However, information 
on particle-size distribution of 
atmospheric dust is desirable for 
the following reasons: In some 
States the size range of the particles to 
be counted is specified °°; for use in de- 
signing dust-control equipment; for ob- 
taining information to use in correlating 
dust concentrations by weight with those 
by number or vice versa; for use in es- 
timating the silica content in the differ- 
ent size ranges; and for determining the 
size distribution of dust generated by 
representative mining operations. 

The common method of determining 
the particle-size distribution of dust from 
the air has been to collect the sample 
by the Owens jet dust counter and meas- 
ure the size of the particles by the filar 
micrometer *1 or ruled graticule. Brown 
and Yant 2% have described a micropro- 
jection method for simultaneously de- 
termining the number concentration, as 
well as the particle-size distribution of 
the dust on Owens jet dust-counter sam- 
ples. Particle-size determinations can 
be made probably more accurately and 
certainly faster and with less eyestrain 
than by the filar micrometer method. 

There are various procedures for evap- 
orating some of the dust-containing 
liquid from the impinger on a slide and 
(Concluded on page 49) 
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One of the Gates Leading to the Court Yard of Post Office Department, 
D.C. 


Washington, 


Wheels of Government 


ASHINGTON has not been the 

hub of the universe during recent 

weeks. The eyes of the nation 
have been on far places. The national 
elections which have been of first im- 
portance were decided, not in Washing- 
ton, but in the territory lying from coast 
to coast and from northern to southern 
borders. 

It now seems almost certain that there 
will be legislation in the Seventy-fifth 
Congress which will affect the Revenue 
Act of 1936 as well as other of our rev- 
enue laws. The extent of the attempts 
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to remedy the existing law are still a 
matter of conjecture. 

The new undistributed earnings tax 
on corporations has brought concern to 
practically all corporate enterprises and 
in particular to those which are small 
and either in the development stage or 
winning their way out of the situation 
which has existed in recent years. The 
Congressional Joint Committee on Inter- 
nal Revenue Taxation is engaged in an 
exhaustive study of the undistributed 
surplus tax and its effect over a period 
of years. 
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Chairman Jesse Jones, of the RFC, 
made public declaration that the tax is 
harmful to enterprise and stated that 
he was confident that the President will 
be entirely willing to have Congress re- 
view the Revenue Act of 1936 and to 
make changes if inequities are shown. 
Chairman Jones expressed hope that 
Congress will review the Act and modify 
many of its provisions. He mentions 
specifically the undistributed corporation 
earnings tax as requiring modification 
in order that encouragement may be 
given to expenditures for moderniza- 
tion of plants, development and for new 
equipment and machinery. He also de- 
clared that Congress should provide for 
corporations burdened with debt. 


Senator Wm. H. King, of Utah, who 
functioned as acting chairman of the 
Senate Finance Committee during most 
of the time the committee had the Rev- 
enue Act in charge last year, has an- 
nounced that he will introduce a bill in 
the Seventy-fifth Congress providing for 
the abolition of the tax on capital gains. 
There is a growing sympathy in tax cir- 
cles in Washington toward such action. 
Advocates of the removal of the tax on 
capital gains have pointed out that in 
the end such action will increase rev- 
enues and remove the undesirable situa- 
tion which now exists wherein taxpayers 
make sales of securities in order to show 
losses for deductions, thereby creating 
disturbing situations in the stock mar- 
kets of the country. 


It is understood that Senator King 
feels that if the tax on undistributed 
surplus is to remain in the law that 
proper provision should be made for ex- 
penditures by mining enterprises for de- 
velopment, plant and equipment and 
indebtedness; that at least a biennial 
revaluation of capital stock should be 
contemplated; and that operating losses 
should be carried forward for two years 
as under previous laws, in order that 
mining operations which, as everyone 
knows, are subject to fluctuations in 
earnings, may be planned and carried 
out upon proper bases. 


The Social Security Board and its staff 
endeavored during the past month to de- 
velop to a working basis the plans for the 
registration for the 26 million persons 
who are to come under the Old Age Pen- 
sion provisions of the Social ‘Security Act. 
At the same time the Bureau of Internal 
Revenue has been pressing in an attempt 
to complete and give to the public Reg- 
ulations 91 under which Title VIII of the 
Act will be administered. 
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This is the tax-taking procedure which 
will call for a check-off of 1 percent of 
the earnings of employes beginning next 
January and increasing thereafter to an 
ultimate of 3 percent. In Baltimore, 
Md., because of the shortage of office 
space in Washington the Social Security 
Board is setting up a statistical office 
where the tremendous records covering 
the registrations of the 26 million per- 
sons are to be kept. It is said that the 
job would be impossible of administra- 
tion were it not for the complex index- 
ing and computing machines which mod- 
ern technique has now made available. 
Cooperating with the Social Security 
Board, the Post Office Department has 
practically completed plans for its part 
in the registration which will begin 
November 16. Registrants will be han- 
dled through the local post offices, and 
the carriers who will deliver the regis- 
tration slips will assist in filling them 
out and render such other assistance as 
may be necessary. It is understood that 
the Social Security Board will pay the 
Post Office Department $3,000,000 for 
its part in the work. As the result of 
a number of employers, in various parts 
of the country, posting bulletins and 
placing notices in pay envelopes concern- 
ing the anticipated deductions for the 
old age assistance tax, the Social Se- 
curity Board, through its chairman, Ar- 
thur Altmeyer, has issued a statement 
calling attention to what the Board con- 
siders are incorrect or only partially 
correct statements made by employers 
regarding the tax. The chairman of the 
Board charged some employers with de- 
liberately posting false notices on bul- 
letin boards and placing false informa- 
tion in the pay envelopes. The chairman 
charges that employers have alleged 
that the Social Security Board has or- 
dered reductions in wages in connection 
with the tax. 

There is some interesting rumor con- 
cerning the proposed establishment of 
a Department of Public Welfare predi- 
cated partly on the Senate and House 
investigations trending toward a con- 
solidation of bureaus and agencies in the 
interest of economy and a more efficient 
administration. The proposed depart- 
ment would include in the beginning the 
Social Security organization, combined 
with the WPA or other relief agencies, 
the Children’s Bureau, the Rehabilitation 
Bureau and possibly the Public Health 
Service and the Resettlement Adminis- 
tration. 

In the event the plan develops as now 
indicated, the Secretary in the Presi- 


dent’s Cabinet is expected to be ex- 
Chairman John Winant of the Social Se- 
curity Board, who resigned to go into 
the field and reply to criticisms of the 
Social Security Act which developed dur- 
ing the political campaign. It is re- 
ported that Chairman Winant and the 
President have discussed the housing 
needs for the Social Security Adminis- 
tration and that the President has de- 
clared that a new building for what will 
probably be the largest bureau in Wash- 
ington will have to be considered next 
year. It now seems that the Social Se- 
curity Administration’s quarters will 
have to be larger than the Department 
of Commerce building or the two Depart- 
ment of the Interior buildings. 


The administration of the Government 
Contracts Act (Walsh-Healey Act) is 
encountering some measure of difficulty 
as evidenced by the recent resignation 
of Government Contracts Board Chair- 
man Frank Healy (not the Congress- 
man). It is understood that the chair- 
man resigned because he felt that too 
much of the details of his work had to 
go before the Secretary of Labor for 
approval, thus hampering expeditious 
handling. The Board is now preparing 
an order which will give contracting offi- 
cers of the Government a ruling on the 
question of “perishability” which arises 
under the administration of the Act. 
The law provides that perishable goods, 
including dairy products, packing house 
products, fresh vegetables, etc., are ex- 
empt from the hour and wage provi- 
sions. The order will be accompanied by 
an advisory list which refers to a War 
Department circular establishing and 
listing subsistence stores and other quar- 
termaster supplies. It is generally ex- 
pected that canned foods, coffee, sugar 
and similar foods will not be listed as 
perishable and hence will not be ex- 
empted from the Act. 


Among the problems arising in the 
administration of the law is a recent 
shortage of bids on a large cotton textile 
order. The Board is attempting to de- 
velop measures which will maintain the 
“interest” of all manufacturers in order 
that equitable prices may be secured and 
a wide range of bids received. Recently 
the Procurement Division of the Treas- 
ury, buying agent for the Government, 
rejected bids and readvertised for pur- 
chase of trucks for the Resettlement 
Administration. The Government found 
that nationally known manufacturers 
had bid only on that number of vehicles 
which would keep their total bids below 
the $10,000 minimum requirement of the 
Contracts Act. On the readvertisement 
for bids for the trucks, opened on No- 
vember 2, the “all-or-none” clayse was 
included, thus making it impossible for 
a manufacturer to bid on only a part of 
an order. 

As the result of this action the Pro- 
curement Division of the Treasury, pur- 
chasing agent of the Government, failed 
to receive bids from a_ representative 
number of motor truck manufacturers 
and the prices asked by those who did 
bid were some three hundred dollars per 
unit higher than before. After two days 
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of consideration following the opening of 
the bids the Procurement Division went 
back to the earlier bids and accepted in 
each case the lowest bid made for each 
type of vehicle. This procedure indicates 
the abandonment of the “all-or-none” 
type of bidding requests and means that 
manufacturers will be able to bid on as 
small a quantity as they please to avoid 


being affected by the Government Con- 
tracts Act. 


In administering the Robinson-Patman 
Price Discrimination Act, the Federal 
Trade Commission extended to No- 
vember 10 the date on which respondents 
are required to file answers in the first 
three complaints. This action makes it 
improbable that hearings on the com- 
plaints can be held before December. 

There is much talk of amendments to 
the Robinson-Patman Act in the Sev- 
enty-fifth Congress, but it is further 
felt in Washington that any drive for 
changes in the price discrimination law 
is likely to lead to consideration of leg- 
islation for general price control. This 
has somewhat of an NRA atmosphere, 
but the recent thought in this field is 
that proposals will be made to approve 
constructive industry agreements per- 
mitting broader and more definite pacts 
within an industry than are now possi- 
ble under the Trade Practice conference 
program at present conducted by the 
Federal Trade Commission. Studies made 
of the NRA experience are said to have 
led to the conclusion that blanket code 
operations for all industries are imprac- 
ticable and that a better plan would in- 
volve separate agreements for each in- 
dustry along “semi-voluntary” lines. 

Secretary of Labor Frances Perkins 
recently announced the meeting of the 
Third National Conference on Labor 
Legislation in Washington on November 
9,10 and 11. The policy of holding such 
a conference each year was inaugurated 
by the Secretary. The Governors of the 
States have been asked to send official 
delegates, including, wherever possible, 
the Labor Commissioner of the State. 
Among others invited to attend are rep- 
resentatives of the various State Federa- 
tions of Labor affiliated with the Ameri- 
can Federation of Labor and individuals 
“distinguished for their interest in or 
special knowledge of labor problems.” 
It is announced that the meeting is to 
consider progress made in State Labor 
Legislation. The meeting will be ad- 
dressed by Assistant Secretary of the 


Treasury Josephine Roche on “Industrial 
Health Programs.” 


| Reciprocal Trade 
| Agreements 
(Continued from page 21) 

under reciprocal trade agreements to 
prove to us that as 90 percent of our 
total volume of commerce lies within the 
United States, it is foolish to jeopardize 
it to increase by a fraction of a per- 
centage the 10 percent which lies abroad? 
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Before elections Harry Hopkins graciously announced that 
the people on relief can vote as they see fit. . . . Seems like 
they did. ... 


Many farmers chief complaint against Secre- 
tary Wallace is that he has quoted from the 
ancient prophets but neglected to consult the 
present day weather forecasters. ... 


Not that anybody objects to hearing the Nation’s great 
orators. . . . But it’s a relief now to be able to dial the original 
program and not learn that the period has been relinquished. 
. . . Even crooning sounds good after listening to some of 
the political ballyhoo. . 


. who is going to be the 


Well, now the big question is . 
next postmaster general... . 


No danger of the alphabet not continuing to be the rage. 
. . . Not so long ago it was the NRA and AAA. ... Now 
it’s the AFL and CIO.... 


Just because there is a movement on to get politics out of 
industry does not mean that politicians will be any less in- 
dustrious than they usually are. . 


Bette Davis, the movie actress, claims she is 
undergoing a form of economic slavery by working 
for $3,000 a week. ... That's the kind of chains 
most of us Americans would like to be shackled 


President Roosevelt in one of his campaign speeches said: 
“I find it terribly hard after four years to begin trying to 
make political speeches again... .” For a beginner, he didn’t 


do so badly. ... 
Two medical men have devised a mechanical brain that 


does everything but think. . . . Wouldn’t be a bad idea for 
the Government to buy a couple thousand... . 


Of All Things 


Lady Astor advised University of Virginia students to pre- 
fer work to public office. . . . Even British title holders grasp 
the distinctions in American life... . 


Congressman Patman doesn’t think his price discrimina- 
tion act goes far enough. .. . Next year he is going to intro- 
duce an amendment prohibiting a manufacturer from having 
any retail business. . . . Apart from the effect on both the 
manufacturer and the consumer, wonder what the poor 
Federal Trade Commission thinks about it. . . . They haven’t 
gotten started figuring out what the original act means 


The Wagner National Labor Relations Act is finally be- 
fore the Supreme Court. . . . The big question now is will it 
still be law when it leaves there sometime in January or 
February... . 


Perishables are exempt from the operations of the Walsh- 
Healey Government Contract Act. ... The only thing now 
left is to prove that an automobile is perishable in order to 
escape the effect of an ill-conceived piece of legislation. . . . 


Both parties before election endorsed without 
qualification a national plan of crop insurance. .. . 
Which means that the next Congress is going to 
be faced with the problem of doing something and 
at the same time protect the taxpayers from a pos- 
sible burden of two billion a year in losses if a 
drought year came along. ... With crop insur- 
ance and social security operating we won't need 
banks. . . . The Government will be holding all the 
money. ... 


It doesn’t take much of an economist to figure out that 
buying prosperity may be a sound investment if it lasts long 
enough to liquidate the investment. . 


We’re now around that mythical prosperity corner we’ve 
been looking for so long, insists Mr. Roosevelt. . . . But how 
about the taxes to the right of us, the taxes to the left of us, 
the taxes in back of us, and the taxes in front of us? .. 


The best argument for reducing the horde of Federal em- 
ployes that Washington has to offer is that there is no room 
to park a car around the Government buildings these days. 
. .. It wouldn’t hurt in balancing the budget, either. .. . 


MECHANICAL MUCKING 


Underground vs. Slushing: 


By A. C. STODDARD * 


been asked to submit a 
the American Mining 
Congress members assembled in 
Denver on the subject of Mechanical 
Mucking Underground vs. Slushing. 
This is not at all an easy subject to 
discuss. The modern mucking machines 
are rather new articles for use in mining 
operations, although it is true that dur- 
ing the past 20 years more or less prac- 
tical machines have been brought out for 
mucking in the mines. 


It can be truthfully said that they 
would muck, and when they did muck 
they did the job speedily and economi- 
cally. However, most of them had too 
many exposed parts and were not suffi- 
ciently rugged in construction. Mainte- 
nance costs were too high for a mining 
operation. Some of them answered well 
on tunnel jobs where a heading was be- 
ing advanced a long distance and a spare 
machine could be kept on hand and 
rushed into the heading when the ma- 
chine there went down. Even on these 
jobs the contractors did not like the ad- 
ditional expense. 

Some of these early machines were op- 
erated by air motors and some by elec- 
tric motors, with the electric motors giv- 
ing the smoother operation. Some of 
them were very cumbersome and very 
difficult to move from face to face. But 
any of them did have the capacity to 
muck out two faces if they could be 
taken to the two faces in the shift, and 
if they stayed on the job. There was a 
tendency, in some types, to tip over side 
ways when they were swung to make the 
side clean-up; also, they were liable to 
“nose dive” into the muck pile. It is 
true that if the set-up had been made 
properly, these misfortunes could not 
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happen. However, mine conditions are 
*Chief Mining Engineer, Inspiration Cons. 
Copper Co. 


7 Presented to Metal Mining Convention, Amer- 
ican Mining Congress, Denver, Colo., September 
28, 1936. 


not ideal, and even if men did the best 
they could with this set-up, an accident 
was liable to happen. This caused de- 
lay and the work cycle was interrupted, 
meaning an additional expense instead of 
any saving. 

Another item against the old type of 
muckers was their cost, running from 
$3,000 to $10,000, and even more per 
machine. They had to be sure of being 
low in maintenance costs as amortization 
costs were necessarily heavy. 

When labor costs are high the mining 
companies try out all sorts of labor- 
saving devices. When the price of the 
produced product is low the desire to 
try out cost-reducing machines is also 
present, but oftentimes the money is not 
available. In the copper mines of the 
Southwest most of the tests of the early 
muckers were made in a time of high 
labor costs. Perhaps they helped some- 
what so far as labor was concerned, but 
total costs were not affected. Operation 
costs on one type ran 40 cents per ton 
with a maintenance charge of 17 cents 
per ton. Even with a high labor charge 
there was nothing saved with these costs. 
The machines were discarded. 

In the early 1920’s the price of iron 
ore reached a low point and the under- 
ground mines of Michigan and Wiscon- 
sin were forced to devise, in spite of the 
scarcity of money, means to lower their 
costs if they would stay in business in 
competition with the open-pit mines of 
Minnesota. 

A large part of their operating and 
development expenses were for and in 
horizontal and inclined openings. 

In inclined openings, if the slope were 
steep enough, the material broken would 
run to openings from which it could be 
drawn off. If the slope was not steep 
enough, men with shovels had to move 
the material, and on a long slope this 
meant the material had to be moved or 
handled a number of times. This was a 
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heavy additional expense for a low-priced 


material to carry. All this extra work 
took time, and time can be very valuable 
if the ground is at all heavy. 

Also about this time, to satisfy a want 
that they were aware of, the pneumatic 
machinery manufacturers had come out 
with small, compact, powerful types of 
hoists. The electrical equipment manu- 
facturers were not far behind. 

It was natural that some one conceived 
the idea of hitching a scraper to one of 
these hoists, and scraping the broken 
material from faces and on slopes to 
raises from which cars could be loaded. 
This made for cheaper labor costs. It 
is true this reduced the number em- 
ployed, contributing to the constant criti- 
cism that labor-saving devices reduce em- 
ployment. In this instance, if ways had 
not been found to lower the cost of the 
produced product, there might have been 
no employment at all in some of the 
properties. 

The moving of the broken material 
from the faces of drifts has always been 
an arduous task in mining operations. 
Drift driving in many properties is one 
of the major items of expense. As 
brought out above, mechanical shoveling 
was early tried on this work, but the 
reliability of the machine was low. The 
maintenance and operation costs were, 
in many cases, excessive and the initial 
costs of the machines were high. 

To get the broken material from the 
floor of a drift into a car the material 
must be lifted above the height of the 
car. A mechanical shoveling machine 
does this usually with a rotary motion. 
To do it with a scraper some sort of a 
frame work was required. 

The frame work, eventually brought 
out, consists of an apron that rests, at 
its lower end, on the floor of the drift 
and forms the lower end of a slope. The 
slope proper continues from the apron 
to a height that is above the top of the 
car that is to be loaded. This slide or 
slope has a solid bottom as the muck has 
to be pulled up it. After reaching its 
extreme elevation the slide is turned flat 
and continues the length of one or more 
cars, as it may be designed. The flat 
part is open-bottomed and is the dis- 
charge end for the scraper load. 

The hoist for moving the scraper is 
mounted on a plat over the inclined por- 
tion of the slide. It is double drum and 
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of sufficient power to move the loaded 
scraper over a rough bottom and with 
plenty of overload capacity. 

The scraper itself is of as many types 
as there are men that want to think of 
it. It is the implement that moves the 
muck from the pile to the slide and 
thence to the car. It can be made small 
or large to suit individual requirements. 

These scraper slides were used to ad- 
vantage in drift driving in the Michigan 
iron mines, and the idea spread rapidly 
throughout the mining areas of the coun- 
try. They have been used in large tun- 
nel jobs as well as in mine drifts. 

It can be said that the scraping device 
was the most successful, practically, of 
the devices on the market at that time, 
and continued so for a number of years. 

There are certain advantages as well 
as disadvantages inherent in the machine. 

Let us enumerate the advantages first. 
It is always better to praise first, for 
faults are easy to find, though at times 
how small they really are. 

The first and biggest advantage for 
the scraper slide is that it usually can 
be easily made at the mine shops. The 
material for its construction is usually 
at hand, and oftentimes many pieces 
from other jobs can be worked in. 

The scraper itself can be 
made in the mine shops and 
can be readily repaired or re- 
modeled there as changes may 
be required. 

In these two parts the orig- 
inal cost can be kept low. 

The hoist, whether air or 
electric operated, is the expen- 
sive part of the installation; 
that is, if bought for the job. 
At many mines there are 
small, double-drum hoists that 
might be used if the money 
were not available for the pur- 
chase of the hoist that should 
be used. There may be tem- 
porary changes that have to 
be made in the slide to accom- 
modate the hoist available, but 
this would not add much to 
the cost. 


The tail and head sheaves 
can be of the best type, ball 
bearing of alloy steel. Here 
again is an opportunity to use 
what is available. Probably 
all these changes and substitutions are 
not the most economical, but they may 
call for the least outlay of money now. 
Often this is a very important consid- 
eration. 

The ropes are the biggest item of main- 
tenance expense and this must be borne. 
Old ropes are sometimes available in 
pieces that are long enough to use, but 
if they are not in good shape it is poor 
economy to try and use them for the 
service is severe. 

The machine, even _ inadequately 
equipped but well made, is reliable, as 
the parts to break are few. The ropes 
are the most vulnerable, but if these do 
break they are easily and quickly re- 
placed. 

The operation of the double-drum hoist 
is simple. A man can be trained, in a 
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short time, to become a capable operator. 

The whole outfit can be some distance 
from the face; it is not necessary to lay 
a temporary track, and the machine is 
stable as far as overturning is concerned, 
and it is of such deSign that it has no 
tendency to tip parallel with the track. 

With all these advantages it would 
seem almost the perfect machine, but 
there are some disadvantages. 

First, it is a cumbersome, heavy ma- 
chine. It is difficult on this account to 
move from one face to another. Its 
length makes it especially difficult to 
move around curves. It is a straight-line 
machine and cannot do a good job muck- 
ing around curves. 

With most machines there is little 
clearance between the sides of the mucker 
slide and the sides of the drift. Men 
with material cannot easily pass. The 
operator is in a restricted working place. 

The greatest disadvantage is that any 
scraper has not the fundamentally cor- 
rect motion for the cleaning up of muck 
in a heading; it comes down to get its 
load, it should come up. 

The block in the face is difficult to 
install so that it is firm enough to hold 
against heavy pulls. Stulls across the 
face with chains to fasten the hook of 


Mechanical Mucking Machine Underground. 


the block, and the booms in the back of 
the drift, are sometimes arranged to 
carry this block. Eye bolts, with wedges, 
are put into holes that were drilled as 
extra holes in the round that was blasted. 
These eye bolts can be put in the most 
solidly. They may go into the muck as 
the next round is blasted and will be 
recovered as that round is mucked. 
These eye bolts may or may not be usable 
for the succeeding round, so at least two 
sets must be prepared for use. 

If the head block—that is, the one in 
the face of the drift-—is fastened too 
high, there is a tendency for the scraper 
to dig too deep into the bottom. If the 
bottom is soft, this creates a decided ten- 
dency for the posts of the drift to push 
in at the bottom, causing a great deal 
of maintenance expense. If this block is 
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too low, the tendency is not to dig into 
the bottom, but just to pick up and push 
the loose muck to the slide. This causes 
trouble in putting down the ties for the 
track. 

To get the block into the proper place, 
it may be necessary to shovel the broken 
muck so that the location of the eye bolts 
may be exposed. This takes time, but is 
necessary if a good job of scraping is 
to be done. 

Also, no scraper can be hung close 
enough to the face so that the face can 
be mucked out clean. Hand mucking is 
always required to clean up. The 
scraper, of course, does pick up and 
drag this muck to the car. 

The various devices for use with and 
methods of use for this machine can be 
tried, and then can choose those that 
suit the problem best, both from an op- 
eration and financial standpoint. 

To balance the faults against the vir- 
tues of this machine is not easy. Some 
of both are outlined above, and it would 
seem that each problem becomes an in- 
dividual case, and the usefulness of the 
scraper slide must be weighed each time. 

As this idea of scraping became more 
and more the vogue in moving muck from 
place to place, it was the nature of 
things that men should give 
thought to competitive ideas. 
The success of the scraper in 
mine operations had forced 
most of the mechanical muck- 
ers into the discard. 


However, the scraper is not 
an ideal mucking machine for 
small, rather crooked, mine 
openings. Even with the use 
of small cars, the headroom 
required for the scraper slide 
may be more than is readily 
allowable. Small cars would 
usually indicate that small 
drifts were the order of things. 
For this type of opening there 
was a field for a small, com- 
pact, mechanical mucker with 
a low center of gravity. 


The principle of any me- 
chanical mucker is to lift the 
muck to the desired height, 
and then to discharge it in 
much the same manner as a 
human shoveler gives added 
impetus to his shovel and its 
load when he wants to discharge the 
shovel load into the far end of the car. 

It usually has the correct principal in 
digging; it starts at the low end of the 
pile and gradually works into it. The 
muck has a tendency to drop towards 
the incoming shovel. Gravity helps the 
shovel get its load. 

The older types of mechanical shovels 
dug correctly enough. Some did not have 
the center of gravity low enough, and 
this made stabilizing supports necessary. 
Others were so cumbersome and compli- 
cated that their field of usefulness was 
very limited. They could not be moved 
easily enough, nor could they be operated 
readily by an ordinary mine workman. 
Facility of movement and ease of opera- 
tion are primary requisites for any suc- 
cessful underground mucking machine. 
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In the base-precious metal mines of 
the intermountain region was an ideal 
field for the development of a small 
mucking machine. It did develop rap- 
idly and, apparently, successfully. The 
type has been continually improved until 
the machine is in successful operation 
in the largest sections of horizontal mine 
openings. 

Air engines, completely protected, are 
used for all motions. The machine is 
connected with the mine air lines by a 
hose and can be moved by its engines, 
forward or back, the length of this con- 
necting hose. 


This connection makes it possible for 
the machine to clean up all the “fly” 
muck quickly and to get to the muck 
in the face readily. A temporary track 
has to be laid to the face before the 
blast, for these temporary track rails 
are laid on their side and clamped to 
the permanent track. The clamps can 
be readily loosened and the rails pushed 
ahead by the machine as it becomes 
necessary for the machine to get closer 
to the face. The method of clamping 
is simple, and the rails can be moved 
rapidly. 

The center of gravity of this type of 
machine is low and far enough back so 
that there is no tendency for the ma- 
chine to tip sideways or to nose into the 
muck pile, no matter where or how the 
shovel may be working. 


The advantages of this type of ma- 
chine are many. It is of short wheel 
base and of over-all length. This makes 
it adaptable to either straight or curved 
trackmucking. It can move twice the 
length of its flexible power connection 
with its own engine. It is easily moved 
from one face to another face. The 
smaller size can be moved by one man 
from face to face, rather more easily, 
it is true, by two men, unless track 
grades and conditions are decidedly un- 
favorable. The larger sizes move as 
readily as a large car. The head room 
required is not excessive, though it is 
just about the same as required for a 
comparable scraper slide. The width is 
not more than a car would require; large 
cars for large muckers, small cars for 
small muckers. 


The digging stroke can be so adjusted 
that the permanent track ties can be 
readily laid down, but it does not dig 
deep enough to destroy or weaken the 
hitch for the drift posts. The machine 
can muck the face completely out; it is 
fast because it is always close to the 
muck pile. It can, as readily, clean up 
on the sides and straight ahead. Due 
to facility of movement, it can probably 
clean up more faces in a day than any 
scraper can. 


There is this disadvantage, however: 
It is a factory-made machine for heavy, 
rough, dirty duty. Unless quite a few 
of the machines are in use, it is expen- 
sive to stock spare parts. If there are 
not spare parts, there may be times 
when the machine may be out of com- 
mission while a new part or parts are 
being secured. This may or may not 
be particularly serious, depending on the 
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shop facilities at the mine or the dis- 
tance from the manufacturing plant. 


Again, a mucking machine of this 
type costs more per unit than a com- 
parable capacity scraper slide. The ma- 
chine is bought as a unit, while a great 
deal of the scraper slide can be made 
at the mine shops. 


From the maintenance figures that we 
have been able to gather, there is not 
much difference in the two types. Using 
a scraper slide, one company reports a 
maintenance cost of 2.25 cents per ton; 
of this, 1.50 cents was for rope replace- 
ment. Another company, with a number 
of mucking machines in operation, gives 
a maintenance cost of 2.23 cents per ton. 
Neither of the companies detailed the 
items that went to make up the cost. 


The cost of either machine is usually 
a direct charge to operating expense. 
A fixed amount is charged to operations 
each month, and thus the cost of the 
machine is absorbed in a short time. 
After this, there is only the maintenance 
charge against operations. 


With either type of mechanical muck- 
ing, the face is advanced at an increased 
pace and the amount of labor per foot 
is lessened; thus the cost per foot of 
advance is lowered. 


Using scraper slide outfits, one com- 
pany reports a saving in the cost of 
driving large drifts of $1.83 per foot, 
the drift in this case being a minimum 
of 8 ft. wide by 8% ft. high. Another 
company was able to reduce the contract 
labor price on large drifts, 9 ft. 6 in. 
wide by 10 ft. 6 in. high, by $2 per foot 
without any reduction in the earnings 
of the contractor. 


With mechanical muckers cleaning up 
drifts, from 6 by 8 ft. to 7 by 9 ft., one 
company reports a saving of approxi- 
mately $2 per foot. 


The power cost will probably run a 
shade over 1 cent per ton for the scraper 
slide, electric operated and low cost elec- 
tricity. For the mechanical mucking 
machine, air operated, air compressed 
with low cost electricity, the power cost 
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Scraper hoist mounted on frame. 


will probably run close to 1% cents per 
ton, both machines being of comparable 
mucking capacity. 

As far as we have been able to get 
figures for comparison, there is little to 
choose between the machines in either 
maintenance or operating costs. It would 
appear to be a matter of judgment on 
the part of the mine superintendent to 
choose the machine that would do the 
work required to his best advantage. 


In a mining operation the savings out- 
lined do not mean that less total labor 
is employed, for with the reducing of 
the cost of mining there is lower grade 
ore that can be brought into the range 
of profit. This increases the life of the 
mine and the length of time for the em- 
ployment of labor. With the lower grade 
ore there must be this balance of less- 
ened cost. 

In conclusion, I wish to thank the 
operating official of the mines who have 
helped me give consideration to this sub- 
ject. If we have not made a case for 
either machine, perhaps we have given 
enough facts to cause discussion and 
arouse interest in an effort to arrive at 
really tangible costs for comparison. 


@ THE KOPPERS COMPANY has an- 
nounced the receipt of a contract from 
the Tennessee Coal, Iron & Railroad Com- 
pany for the construction of 146 coke 
ovens at a cost of approximately two 
million dollars. The ovens, which will 
have a capacity of 3,200 tons of coal per 
day, will be the low differential type 
Becker ovens with self-sealing doors and 
of the most modern design and construc- 
tion. 


@ NEW orders for pulverizers for pul- 
verized fuel installations totalled 286 for 
the first nine months of 1936 as com- 
pared with 135 for 1935 and 98 for 1934. 
The Bureau of Census which made this 
announcement states that the total ca- 
pacity of the 1936 orders in pounds of 
coal per hour was 2,452,050. 
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CAST IRON PAVING BLOCKS: 


HE use of cast iron for highway 
surfacing began many years ago. A 
short section of a street on the cam- 
pus of the University of Minnesota was 
paved with cast iron blocks a few years 
ago, and the statement was made in the 
newspapers that this was the first cast 
iron pavement to be laid in the United 
States. Immediately letters started to 
arrive contradicting this statement, and 
it soon developed that cast iron pave- 
ments had been laid at a number of 
places in this country, and in some cases 
were still in use. The record, however, 
goes to a correspondent from St. Louis 
who states that just after the Civil War 
broken cast iron cannon balls were used 
in that city to pave one of the streets. 
However, no serious attempt was made 
to use cast iron for paving purposes 
until 1926, when tests were made in 
France to determine the comparative 
wearing qualities of cast iron and other 
paving materials. It was found, as was 
to be expected from experience with 
manhole covers, that iron paving blocks 
far outlasted even the granite blocks, 
which were considered at that time the 
most durable paving material, In 1928, 
the manufacture of cast iron paving 
blocks started in England. These blocks 
were first laid where traffic conditions 
were most severe and where other types 
of. pavement surfacing materials had 
failed. Bus stops and taxicab stands 
were first experimented with, and later 
cast iron blocks were used on bridge ap- 
proaches and between street car tracks. 
The results were so satisfactory that 
complete city streets were paved with 
east iron, the largest installation at the 
present time being the Mersey Tunnel 
at Liverpool, which is a four-lane high- 
way totaling about two miles in length. 
Reports received from English and 
American engineers who have investi- 
gated this subject indicate that cast 
iron is now considered the best and most 
durable pavement surfacing material 
available in England. It is stated that 
cast iron makes a cheaper, more durable, 
and more satisfactory pavement than 
the granite blocks which are used in 
great quantity abroad. 
The development of a satisfactory type 
of iron paving block for extensive use in 
* Superintendent, Mines 
University of Minnesota. 
7 Presented to Metal Mining Convention, Amer- 
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By E. W. DAVIS * 


the United States is of special interest 
to the State of Minnesota, not only be- 
cause of the possibility of producing a 
pavement that will be more durable and 
safer to drive on, but also because of the 


Fic. 1.—Cast Iron Blocks used for 
experimental pavement on Univer- 
sity of Minnesota Campus. 


possibility of developing a large new 
market for iron and, therefore, the iron 
ore that exists in such enormous quanti- 
ties in the Lake Superior district and 
particularly in the Mesaba Iron Range 
in Minnesota. The high grade iron ore 
may be exhausted in a relatively short 
time, but processes are now being de- 
veloped for the utilization of the low 
grade ores, and there is a_ sufficient 
quantity of this material in the Mesaba 
Range alone to last many hundreds of 
years.. With the development of rust- 
resisting and other alloy steels and the 
more general use of the lighter alloys 
of aluminum, there is some indication 
that the demand for iron ore will not 
be as great in the future as it has been 
in the past. Therefore, any new use that 
can be developed which will consume 
large quantities of iron and, therefore, 
iron ore is of vital interest to Minne- 
sota, 

The first undertaking in this new field 
by the University of Minnesota was to 
lay a short stretch of cast iron pavement 


1 Practical Application of Iron Ore Beneficiation 
to Blast Furnace Practice,” published in THE 
MINING CONGRESS JOURNAL, January, 1936. 

2Test Pavement Laid with Cast Iron Road 


Plates,” published in Steel, November 26, 1934. 
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on a campus street, following exactly 
the design of paving block and the pro- 
cess of laying that had been developed in 
England.* This short stretch of pave- 
ment, 10 yards long and 8 yards wide, 
was laid in the fall of 1934. The type 
of paving blocks used is shown in Fig- 
ure 1. These blocks are triangular in 
shape, 12 inches long on each side, and 
the surface is covered with diamond- 
shaped studs %%-in high. The _ blocks 
themselves are 17s inches high and are 
supported on %-in. bosses on each of the 
corners of the triangle. This three- 
point support idea is covered by English 
patents and is intended to prevent the 
rocking or moving of the blocks when 
laid on an irregular surface. The blocks 
weigh 11 pounds each, and the weight of 
a square yard of paved surface is, there- 
fore, 220 pounds. The laying of the 
pavement on the University of Minne- 
sota campus was a very simple opera- 
tion. On the top of a concrete base 
5 inches thick a thin layer of bitumen 
was spread, and while this was still soft, 
the iron blocks were set in place and 
spaced about %-in. apart. This space 
between the blocks was then filled with 
bitumen, and the highway was opened 
to traffic. This iron pavement attracted 
considerable attention, and automobile 
drivers were constantly testing the brak- 
ing action of their cars on this new sur- 
face. While the pavement is too short 
in length to be used in making any con- 
clusive tests, the consensus of opinion is 
that it is at least as skidproof as the 
concrete pavement adjoining it, and some 
observers think it is much better. Static 
coefficient of friction tests made by meas- 
uring the pull necessary to move a car 
with the wheels locked on the iron sur- 
face and on the concrete adjacent to it 
indicated that ordinarily the iron is 
about the equivalent of the concrete, but 
under very adverse conditions, particu- 
larly when the pavements are covered by 
a thin layer of slush, the static coeffi- 
cient of the iron is considerably better 
than that of the concrete. It is recog- 
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nized, of course, that the static coeffi- 
cient is of little interest to the driver 
of a car, since it is important only at the 
instant of starting or of stopping, but 
the pavement is too short to determine 
the coefficient of friction of a car in mo- 
tion. The only adverse criticism of this 
new pavement came from women with 
high-heeled shoes who attempted to walk 
across the street at this point. The small 
heels of their shoes slipped into the open- 
ings between the studs and made walk- 
ing difficult. However, the regular cross- 
walk was not paved with cast iron, and, 
therefore, after a few attempts, the 
women pedestrians at least tend to stay 
on the crosswalk, which is undoubtedly 
the safest place for them. 

After passing through the first winter, 
which was quite severe, the iron pave- 
ment was still in perfect condition. When 
the hot summer weather arrived, how- 
ever, the bitumen in the spaces between 
the blocks softened, and since the pave- 
ment is on a 6 percent grade, the blocks 
tended to crowd together and move down 
the hill. In selecting the bitumen to 
fill the spaces between the blocks, it was 
necessary to select a material that would 
not become hard and brittle at a temper- 
ature of 40° below zero. The tempera- 
ture on the surface of the iron and con- 
crete pavements was found to reach a 
maximum of 140° during the hot summer 
days, and, therefore, the bitumen filling 
was subjected to a temperature range of 
about 180° F. This is nearly twice the 
temperature range encountered in Eng- 
land and accounts for the fact that while 
this method of laying the blocks was 
satisfactory there, it was not satisfactory 
under our conditions. The difficulty was 
entirely overcome, however, by relaying 
the blocks with the bottom edges in di- 
rect contact. This left about a %4-in. 
space at the top of the blocks, due to the 
taper on the castings, and this narrow 
space was filled with bitumen. This pave- 
ment has now passed through the coldest 
winter and the hottest summer in the 
history of Minneapolis, and the blocks 
are still in perfect alignment and in ex- 
cellent condition. 

The information secured from Eng- 
land and France and the experience 
gained in constructing and laying the 
test pavement on the University of 
Minnesota campus all indicate that cer- 
tain facts have been well established in 
connection with the use of cast iron for 
pavement surfacing. Some of the im- 
portant facts that have been established 
are: (1) Cast iron surfacing is much 
more permanent than any other type of 
surfacing material available at the pres- 
ent time. (2) It may be laid like brick, 
wood block, or granite block on a concrete 
base by unskilled labor, and will require 
no maintenance or repairs for a great 
many years. (3) The cost with large 
quantity production will compare favor- 
ably with the cost of other surfacing 
materials now in use where traffic con- 
ditions are most severe. (4) The dia- 
mond-stud design of surface now used 
in England is about the equal in skid- 
proof characteristics of a standard con- 
crete pavement. If these statements are 


accepted, the impor- 
tant questions re- 
garding the useful- 
ness of this type of 
pavement are al- 
ready answered, and 
only comparatively 
unimportant details 
remain to be studied, 
such as manufactur- 
ing methods, distri- 
bution, and exact 
methods of laying. 
However, the possi- 
bility exists of still 
further increasing 
the value of this 
paving material, be- 
cause desired 
type of surface de- 
sign can be provided, 
and this surface will 
retain its original 
characteristics for a 
great many years. 
The automobile driver, in controlling 
his car, depends entirely upon the se- 
curity of the grip with which his tires 
cling to the surface upon which he is 
moving. He is chiefly interested in the 
steering response and in the stopping 
distance of his car. It is a well-known 
fact that most drivers, when confronted 
with the necessity for an emergency stop, 
apply the utmost pressure to the brake 
peddle, thus locking the wheels of the 
car, if this is possible, and with practi- 
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Fig. 3. Characteristic curves of car 


skidding to a stop from an initial 
speed of 50 miles an hour. 


cally all modern cars the wheels may be 
locked with a comparatively light pres- 
sure on the brake peddle. It is generally 
known that a car can be stopped in a 
shorter distance if the brakes are so 
applied that the wheels, while still rotat- 
ing, are just on the point of being locked. 
As an example, with one type of pave- 
ment under adverse weather conditions, 
the stopping distance of a car traveling 
’“Skidding Characteristics of Automobile Tires 
on Roadway Surfaces and Their Relation to High- 
way Safety,” Bulletin 120, by R. A. Moyer, Iowa 
Engineering Experiment Station, Iowa State Col- 
lege, Ames, Iowa, August 8, 1934. 


“Coefficient of Friction between Tires and Road 
Surfaces,” by Karl W. Stinson, Associate Pro- 
fessor of Automotive Engineering, and Charles P. 
Roberts, Assistant Professor of Mechanical Engi- 
neering, Ohio State University, Columbus, Ohio. 
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Fic. 2. Machine for determining characteristics of 


paved surfaces. 


at 30 miles per hour was found to be 
89 feet if the brakes were applied in 
such a manner as to lock all four wheels. 
By careful test and calculation, it was 
found that if the driver had applied the 
brakes to just the proper degree to per- 
mit the wheels to turn but to be just on 
the point of skidding, the minimum 
stopping distance would have been 62 
feet. A driver was then instructed to 
attempt to apply his breaks in this man- 
ner, and after repeated attempts, he was 
able to stop his car from an initial speed 
of 30 miles per hour in 74 feet. These 
tests were all made on a wet pavement. 
On a dry pavement the stopping dis- 
tances would have been about one-half 
those reported above. However, in an 
emergency stop, when an accident is im- 
minent, the driver does not have suffi- 
cient time to search for and find the 
exact amount of brake pressure required 
to secure the minimum stopping dis- 
tance, and, therefore, the sound of tires 
screeching on the pavement as cars skid 
to a stop with the wheels locked is not 
unusual. For safety in driving, no mat- 
ter what other characteristics a paved 
surface may have, it must have a short 
stopping distance for cars with the 
wheels locked. 

All drivers know that on a wet pave- 
ment cars should be driven more slowly, 
not only because stopping distances are 
greater, but also because the steering 
response is less positive. When the front 
wheels of the car are turned sharply, 
they slip on the wet surface, and the 
car responds slowly. On certain types 
of pavements and with new tires, even 
when the surface is wet, drivers know 
that they have good control of their cars, 
while with tires that are worn smooth 
and on pavements of a less desirable 
type, they are conscious of having much 
less positive control of their cars. Much 
study has been given to the design of 
tire treads to eliminate this wide varia- 
tion in stopping distance and steering 
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Triangular Cast Iron Block Pavement at Interlake Iron Corp. plant at Toledo, Ohio. 


response on different types of surfaces 
under different weather conditions. 
Every year new types of non-skid tires 
are offered to the public. With the ad- 
vent of the cast iron pavement, the pos- 
sibility now exists of designing a perma- 
nent paved surface, perhaps like auto- 
mobile tires, with high non-skid char- 
acteristics under all weather conditions. 

A study of this problem was under- 
taken by the University of Minnesota a 
year ago, using funds appropriated for 
this purpose by the Minnesota State 
Legislature. While no definite conclu- 
sions have been reached, the work has 
progressed to such a point that it is con- 
fidently expected that a surface design 
will eventually be perfected that will be 
much more nearly skidproof, especially 
in wet weather, than any paved surfaces 
now in use. With the funds available 
for this investigation, it was not possible 
to lay extended stretches of iron pave- 
ment of a dozen or more different de- 
signs. For this and other reasons, a 
laboratory testing machine was con- 
structed, a photograph of which is shown 
in Figure 2. Two 6-foot diameter fly- 
wheels are mounted on roller bearings in 
a heavy steel frame, and an automobile 
is placed on the top of this frame in 
such a position that the front wheels of 
the car are supported on the surface 
of the flywheels. The car is anchored 
in place at its center of gravity by two 
cables at right angles to each other at- 
tached to hydraulic dynamometers. The 
surface of the flywheels are so con- 
structed that iron paving blocks of any 
desired surface design may be applied to 
them. The flywheels are designed to have 
approximately the same inertia as that 
portion of the weight of the car which 
they support. When the flywheels are 
rotated, the front wheels of the car turn 
with them, and when the electric motor 
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driving the wheels is disconnected and 
the brakes are applied on the car, the 
flywheels slow down and stop just as 
the car would stop on a pavement of 
the same surface design. The car is free 
to move about its center of gravity, due 
to the forces acting upon it, just as it 
is on the highway. The pressure in the 
forward dynamometer indicates the in- 
stantaneous force acting at the center 
of gravity of the car when the brakes 
are applied, and the pressure in the side 
dynamometer indicates the side force 
acting on the car when the steering 


wheel is turned. The dynamometer 
gauges, together with the instruments 
indicating the speed of the flywheels and 
both wheels of the car, are mounted on 
the instrument panel in such a position 
that they can be photographed by the 
use of a high speed moving picture 
camera. Vibrographs record the vertical 
and horizontal motion of the front axle 
of the car. By these means, it is possi- 
ble to trace the action of the car and 
the forces acting upon it as the brakes 
are applied in any desired manner or as 
the steering wheel is turned from side 
to side. The principal object of this in- 
vestigation has been to study the exact 
method by which a pneumatic rubber tire 
grips a paved surface. With a better 
understanding of this phenomenon, it is 
felt that a more nearly skidproof sur- 
face can be designed. While no attempt 
has been made as yet to design the ideal 
surface for highway use, some of the 
necessary characteristics are now known, 
and it is felt that considerable progress 
has been made. There are endless varie- 
ties of studs, ridges, and corrugations 
that can be cast into the surface of iron 
paving blocks, and it will be necessary 
to study and experiment with a great 
variety of these before any definite con- 
clusions may be stated. 

As an indication of the type of in- 
formation that is being secured with the 
laboratory testing machine, the curves 
in Figure 3 are shown. These are char- 
acteristic curves of one type of iron sur- 
face, showing the results secured by 
skidding the test car to a stop from an 
initial speed of 50 miles per hour. Under 
the conditions of this test, the car skid- 
ded 206 feet, and the velocity curve 
shows how the speed decreased with dis- 
tance. Time is also indicated on this 
curve and shows that the car _ skid- 
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A London street paved with iron, showing severe traffic conditions. 
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POWER-SHOVEL MINING 


In Northern California 


By CHAS. V. AVERILL* 


HE Mountain Copper Company, Ltd., 

is mining gossan ore with power 

shovels, crushing the ore to %-in. size, 
and leaching out the gold with cyanide. 
The plant is located at Iron Mountain, 17 
miles northwest of Redding. At the time 
that detailed data were obtained on this 
plant, 550 tons of ore per day were mined 
and milled at a total operating cost of 
$0.85 per ton. Mining was done with a 
Bucyrus Erie %-cu. yd. electric shovel 
and the ore was loaded on Mack trucks, 
hauling 8 tons to a load for the haul of 
2,200 ft. to the mill. With wages vary- 
ing from $4 for laborers to $5.75 for 
shovel men, total operating cost per ton 
delivered at the mill was $0.385. Ad- 
ministration expenses are not included. 
Since the above data were obtained the 
capacity of the plant has been increased 
to 700 tons per day and larger shovels 
and trucks have been substituted. 

King Solomon Mines Company, located 
8 miles south of Black Bear, Siskiyou 
County, or 75 miles by mountain road 
from Yreka, mines 300 tons per day of 
surface ore by power shovel. Treatment 
is by amalgamation followed by leaching 
of the tailing with cyanide. Mining is 
done with a %-cu. yd. shovel powered 
with a Diesel engine. The ore is loaded 
on trucks for a haul of a few hundred 
ft. to the head of an aerial cable tram 
which delivers it to the mill 2,500 ft. 
down the mountainside. Cost data are 
not available on this operation. Costs 
are probably similar to those of the 
Mountain Copper Company, Ltd. The 
cost of hauling oil for the Diesel engine 
is offset by the fact that no powder is 
used in breaking the ore. 

In Shasta County a number of power 
shovels of the drag-line type are in oper- 
ation digging gravel for the so-called 
drag-line dredges. The gravel is washed 
for recovery of gold by machinery 
mounted on a barge which floats in a 
pond. The drag-line shovel delivers the 
gravel to a hopper mounted on this barge 
and tailing is discharged by a belt con- 
veyor at the rear, thus causing the pond 
to move ahead as the shovel moves ahead. 
Pioneer Dredging Company has two of 
these outfits in operation and Midland 


*Mining Engineer, California Division of Mines. 
Notes by John A. Burgess, Carson Hills Gold 
Mining Company. 


Company has one on Dry Creek at points 
from 10 to 15 miles west of Cottonwood. 
Palermo Dredging Company also has an 
outfit in operation. Pioneer Dredging 
Company uses a 1%4-cu. yd. Lima shovel 
powered by a caterpillar Diesel engine. 
Midland Company uses a 1%-cu. yd. 
Thew-Lorain powered by a 109 hp. cater- 
pillar Diesel engine. Some of the oper- 
ators of equipment of this kind have 
claimed a total cost of mining and wash- 
ing gravel of less than $0.10 per cu. yd. 
However, it is probable that this figure 
needs to be checked for such items as re- 
pairs and depreciation of equipment. 
Klamath Placer Mining Company is 
mining the McConnell Bar on Klamath 
River, 6 miles west of the Pacific High- 
way with power shovel equipment. Min- 
ing is done in a pit 14 ft. below river 
level with a l-yd. gasoline shovel of the 
dipper-stick type. Gravel is loaded into 
two 3-yd. dump trucks, hauled a maxi- 
mum of 1,000 yds. 
and dumped into 
a 3-yd. skip run- 
ning on inclined 
rails. This runs 
on a 370-ft. tres- 
tle at a grade of 
24 percent to 
reach the top of 
the stationary 
washing plant 
above the pit. 
Capacity is 500 
cu. yds. in 8 hrs., 
and the operators 
state that the 
cost is $0.22 per 
cu. yd., including 
all depreciation 
and overhead. 
Fledderman 
Brothers, of 
Yreka, are work- 
ing tailing from 
an old drift mine 
at the mouth of 
Greenhorn Creek, 
just south of 
Yreka. When the 
drift mining was 
done it was not 
impossible to 
thoroughly wash 
the gravel on ac- 
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Mill, Carson Hill Gold Mining Co., Sonora County, Calif. 


count of a considerable content of clay. 
This has now disintegrated to such an 
extent that the gold can be washed out. 
Digging is done with a gasoline power 
shovel of the dipper-stick type, with a 
capacity of a third of a cubic yard. 
Washing machinery is mounted on a 
truck and is driven by the truck engine. 
Operators state that a recovery of $0.14 
per cubic yard is being made, and that 
this is profitable. With three men work- 
ing, 40 cu. yds. of gravel are handled 
per hour. 


Notes 
Test Carson Hill Gold Mining Corpo- 


ration operates two gasoline-powered 
shovels on surface ores in addition to 
underground mining. 

A 1-cu. yd. shovel is operated on an 
outcrop of mineralized schist on the 
hanging wall side of the Bull vein. The 
width of the ore varies from 50 ft. to 
150 ft. The ore is transported 300 yds. 
to an ore-pass in three 3-ton trucks. No 
overburden is being removed. The cost 
of shoveling and transportation are re- 
ported to be 15 cents per ton including 
depreciation of equipment. 

A second %-yd. shovel is operated by 
this company on the outcrop of the Cala- 
veras vein. The ore is mined 50 ft. to 
100 ft. wide. The ore is hauled in three 
3-ton trucks %4 mile to a bin over the 
haulage track. About one-quarter of the 
rock excavated is waste. Cost of this 


operation is given at 23 cents per ton of 
ore including depreciation. 

The ore from these operations is milled 
together with underground by amalga- 
mation and cyaniding. 
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STRUCTURE DRILLING As Applied in 


Western Mesaba Mining Practice 


TRUCTURE drilling, as the name 
S implies, is a method of sampling iron 

ore bodies, whereby a better idea of 
the physical structure of the material 
encountered is disclosed, than by the 
standard process of churn drilling. This 
method of exploration is particularly ap- 
plicable to the Western Mesaba Range, 
where the developed ore bodies consist 
largely of “wash ore.” “Wash ore” in 
its natural state is not merchantable, 
and, under ideal conditions, is composed 
of alternate layers of fine, free silica or 
“sand,” and iron ore. There are numer- 
ous variations from the ideal condition, 
in that the ore material is often mixed 
with decomposed taconite, broken taco- 
nite, seams of solid taconite and paint- 
rock as well as with the sand. The state 
in which this undesirable material exists 
(as to whether it is hard or soft, frozen 
to or free from the ore seams), deter- 
mines the method of treatment. In order 
to obtain a merchantable product, it is 
necessary to eliminate the impurities by 
a process of “washing,” or concentration. 
It is very essential that the washability 
of the ore be definitely determined by 
wash tests, classifications and analyses 
of samples obtained from drill holes, be- 
fore large expenditures of money are 
made in equipping, developing and oper- 
ating a mine. 

From the foregoing, it is apparent that 
it is not only desirable to obtain a true 
sample of the chemical composition of an 
ore body, but also of its physical charac- 
teristics, and, for that reason, the coarser 
the condition in which the cuttings can be 
secured, the more readily the latter qual- 
ity can be determined. 


The general principles involved in 
standard churn drilling and in structure 
drilling are practically the same. In 
both cases, the cuttings are produced by 
a tool, or “bit,” attached to the end of a 
string of pipe or drill rods, which is 
given a churning action by means of a 
rope, wrapped several times around a 
revolving drum, and alternately tight- 
ened and released by hand, thereby rais- 
ing and dropping the rods. The drilling 
is done inside of a casing, which pre- 
vents caving and retains the water and 
loosened material. Water, under pres- 
sure, is pumped into the drill hole, hold- 
ing the cuttings in suspension and carry- 


* Superintendent, Mesaba Cliffs Iron Co. 

f Presented to Metal Mining Convention, Amer- 
ican Mining Congress, Denver, Colo., September 
29, 1936. 
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By H. C. BOLTHOUSE * 


ing them up through the pipes, and 
delivering them into a settling tank on 
the surface. The essential differences in 
the two methods of drilling are found in 
the type of cutting tool, the size of the 
casing, the size of drill rods, method of 
introducing the water and bringing up 
the cuttings—and the size of the par- 
ticles produced. 

In standard churn drilling—the cutting 
tool is made in the shape of a chisel, with 
perforations near the end to let out the 
water, which is pumped down through 
the 1-inch drill rods. These rods are 
operated inside of a 2-inch casing, 


through which the water rises, carrying 
the cuttings to the surface. The maxi- 
mum size of the particles which can be 
brought to the top is equal to the differ- 
ence between the inside diameter of the 
2-inch casing and the outside diameter 
of the couplings on the drill rods, or 
5/16 of an inch. It is apparent that con- 
siderable pulverizing must be done to the 
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loosened material before it can find its 
way through this narrow opening. 

In structure drilling, the cutting tool 
is cylindrical in shape. It is threaded at 
one end to make connection with 2-inch 
drill rods, while the other end is notched 
to form six “V’-shaped teeth. The in- 
side diameter of the cylinder is 1% 
inches and the outside diameter is 2° 
inches. In forming the teeth, the walls 
of the cylinder near the end are in- 
creased in thickness, so that the outside 
diameter is 2 11/16 inches and the inside 
diameter is restricted to 1% inches. The 
photographic prints accompanying this 
article show the arrangement of teeth 
and the threaded end of the cutting tool. 


Instead of the water being pumped 
through the drill rods, as in the case of 
standard churn drilling, it is delivered 
through the 3-inch casing, enters 
through the opening in the cutting tool 
and rises through the 2-inch drill rods, 
carrying the sample to the surface. It is 
apparent, from the dimensions given 
above, that the pulp of the sample con- 
sists of much larger pieces, when pro- 
duced by structure drilling, than is pos- 
sible by the standard churn drill method. 

Full credit for the development of 
the idea and equipment used in structure 
drilling is given to Mr. J. S. Schultz, 
drilling contractor, of Grand Rapids, 
Minnesota. Mr. Schultz is a pioneer in 
exploration work on the Mesaba Range; 
and is not only an expert in drill opera- 
tion, but has a considerable knowledge 
of the structure and formation of iron 
ore deposits. When his activities became 
more or less confined to the western end 
of the range, where wash ore predomi- 
nates, he recognized the difficulty in 
making a proper classification of the ma- 
terial encountered, from the fine cuttings 
produced in standard churn drilling, and 
developed structure drilling as a means 
of solving this problem. This method of 
exploration was first put into practice 
in the year 1914. 


In standard churn drilling operations 


(Concluded on page 49) 
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HARD-FACING USES EXTENDED 


By R. K. KENNEDY * 


OOLS and machinery used in the 

mining, crushing and handling of ma- 

terials are subjected to extremely 
abrasive conditions. Abrasive coal, ore, 
rock, or even sandy top soil, wears 
out machinery very rapidly. The action 
of abrasion and the heavy impacts and 
shock require the use of very hard, wear- 
resistant but tough materials on all 
wearing parts of machinery thus em- 
ployed. The abrasive problem is severe, 
but is gradually being solved. New al- 
loys have been developed within the last 
few years which will last considerably 
longer under these conditions. As is 
generally known, these alloys are em- 
ployed as hard-facing materials, being 
applied by the familiar welding meth- 
ods as a protective layer to wearing 
surfaces of machine parts. 

Hard-facing materials which are now 
available for this purpose can be divided 
into three general classes, consisting of 
alloys containing (a) a large proportion 
of iron, (b) non-ferrous alloys and (c) 
diamond substitutes. 

Before continuing with a description 
of each type of alloy, it would probably 
be advisable to discuss the desired prop- 
erties required for a suitable hard-facing 
material. The most important of these 
are: inherent hardness, resistance to 
abrasion, resistance to oxidation and at- 
mospheric corrosion, resistance to shock 
and ease of application. Probably the 
most important single property which a 
true hard-facing metal should possess is 


* Haynes Stellite Co. 


that of “red hardness,” or hardness at 
temperatures up to red heat. One alloy 
may possess a higher hardness than an- 
other when at room temperatures, but 
the true value or worth of any alloy 
for resistance to abrasion is determined 
by its hardness at elevated temperatures. 
Friction results in high surface tempera- 
tures. Under the unusually severe condi- 
tions encountered in mining, the abrasion 


may cause localized surface tempera- 
tures approaching red heat. Usually 
there is little visual evidence of such 


high temperatures because of the rapid 
dissipation of the heat into the body of 
the metal. However, the heat is present 
and it is enough to soften ferrous alloys 
while the nonferrous, hard-facing mate- 
rials do not soften appreciably, since 
they retain their initial hardness prac- 
tically unimpaired at red heat. 

The first group, consisting of compar- 
atively inexpensive alloys, is made up 
of those which contain iron. In this 
group are included ferrous metals rang- 
ing from white cast irons to high alloy 
steels. Typical examples of the better 
ferrous materials are Hadfield’s 14 per- 
cent manganese steel and Hascrome, a 
chromium-manganese-iron alloy. These 
metals will outwear ordinary steels 
under practically all conditions of abra- 
sion accompanied by shock. However, 
they will not resist abrasion to the same 
high degree as the non-ferrous hard- 
facing alloys when little or no shock is 
present. The ferrous materials make an 
excellent intermediate layer for rebuild- 


Fic. 1.—The application of a hard-facing material to 
a 34-ton gyratory crusher mantle increased its life 
several times. 
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ing badly worn parts, as they are usaally 
quite tough and ductile. Thus, they 
often serve as a building up material 
over which is placed a final harder sur- 
face of a more resistant alloy. 

The second class consists of the non- 
ferrous cobalt - chromium - tungsten al- 
loys. These alloys are available as 
welding rods of several different grades, 
all highly resistant to abrasive wear but 
having variations of hardness, strength 
and toughness. Since the element co- 
balt is substituted for iron as the base 
of these alloys, they possess a high de- 
gree of red hardness. As mentioned 
above the property of hardness in these 
alloys is permanent. 

Diamond substitutes constitute the 
third class. These materials usually con- 
sist largely of tungsten carbide with a 
binder to give increased strength and 
toughness. Tungsten carbides are fur- 
nished in two forms, small castings of 
various shapes which are welded and 
anchored in place on the surface of the 
part being hard-faced and crushed parti- 
cles embedded in a matrix of steel. 
Since tungsten carbide cannot be melted 
in the oxy-acetylene flame, the inserts 
or particles are held in place by a steel 
binder which is melted onto the base 
metal. 

These three groups of hard-facing ma- 
terials have been considered in the order 
of their resistance to wear. The alloys 
containing iron last about twice as long 
as ordinary carbon steels in most in- 
stances. The usual increase in life ob- 
tained after hard-facing with the non- 
ferrous alloys is from 3 to 10 times, and 
the diamond substitutes last from 6 to 
20 and even 30 times, in special instances, 
longer than ordinary steel. The nature 
of the work being done and the type of 
abrasion encountered determine, for the 
most part, which material is better suited 
as a protective material. For instance, 
since the surface obtained by hard-facing 
with diamond substitutes is generally 
rough and very abrasive, their applica- 
tion is limited to wearing surfaces which 
involve contact with earth, rock or ore. 
Naturally they cannot be used on a bear- 
ing surface, nor are they recommended 
in applications where severe shock is 
encountered. On the other hand, for such 
uses as covering the wearing surfaces of 
coal undercutter bits, oil-well drilling 
bits, rock-drilling tools and other similar 
parts, these materials are ideal. 

Alloys of all three groups find their 
use in specific applications in the mining 
industry. Gyratory crusher mantles, 
coal pulverizer liners, jaw crusher plates, 
dipper bucket teeth and a variety of 
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Fic. 2.—Twice the former life is ob- 
tained by hard-facing this crusher 
mantle, 


other parts subjected to extreme abra- 
sion have been hard-faced with success 
with one or another of these materials. 

Materials of the first, or ferrous, group 
are generally used for hard-facing gyra- 
tory crusher mantles and concaves. It 
has been found that when the larger 
mantles have become worn the metal is 
worn away quite close to the bottom of 
the mantle. The worn surface natu- 
rally extends completely around the cir- 
cumference but tapers from 1 in. to 2 
in. deep at the bottom edge to practically 
nothing at the top. On one 72-in. diame- 
ter crusher mantle the amount of metal 
worn away was calculated to be over 
450 lbs. at the time the mantle was re- 
moved for its first application of hard- 
facing. 

The hard-facing of this crusher dem- 
onstrated some very original ideas. The 
34-ton mantle was lifted by a crane from 
the crusher and set down outside on the 
ground (See Fig. 1). The timbers on 
which each end of the mantle shaft 
rested were notched and greased so that 
the mantle could be turned easily. Turn- 
ing the mantle was accomplished by 
wrapping a steel cable around the shaft 
and pulling it by means of a chain block. 
The bottom end of the mantle was also 
raised so that the welder could apply 
the hard-facing material on a level por- 
tion of the mantle surface. At first, 
using the electric are process in building 
up the mantle, 250 lbs. of manganese 
steel was applied as the base. This was 
then covered by 200 lbs. of Hascrome, 
the chromium-manganese-iron hard-fac- 
ing alloy. The deposit of manganese 
steel was approximately 9-16 in. thick 
and the deposit of hard-facing alloy was 
approximately 7-16 in. thick. It was nec- 
essary to stagger the weld to eliminate 
overheating and melting the zinc liner, 
which holds the shell to the shaft. The 
total welding time was 104 hours, and an 
average of 5% lbs. of these alloys were 
applied each hour. The mantle is now in 
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service and has been giving very satis- 
factory and economical results. 

Coal pulverizers, too, have been hard- 
faced with ferrous-base alloys with very 
gratifying results. Although the initial 
hard-facing expense is somewhat greater 
than the replacement cost of the liner 
plate the service life of the hard-faced 
plates is so appreciably extended that 
the application is amply justified. 

Sintering fans, even though almost 
completely worn out, have been rebuilt 
with a suitable hard-facing metal to 
give many more times their original life. 
Coke crusher rolls in a mid-western 
plant, rebuilt with this same material, 
have lasted slightly over twice as long 
as new hardened steel rools. Since new 
segments cost $250 apiece and the cost 
of rebuilding an old segment is less than 
$150, each application saves over $350. 
Sprockets as well as treads for tractors, 
cranes and shovels have also been im- 
proved by the application of these alloys. 
On a job in the Northwest, 150 lbs. of 
hard-facing alloy was used to build-up 
the teeth and sprockets on one tractor. 
The gear teeth and sprockets are full 
of dirt during use consequently they re- 
ceived practically no lubrication. Such 


parts can be very economically hard- 
faced and the protective coating prolongs 
their service life many times. Dipper 
lips and teeth, latch bars and keepers, 
drag scraper teeth, grinder rings and an 
enormous number of other similar parts 
have been profitably hard-faced with 
ferrous alloys. 

For service where only a moderate de- 
gree of toughness is required, the second 
group of hard-facing materials affords 
an even greater increase in life. On 
some parts the non-ferrous alloys are 
welded onto a built-up section of one of 
the less expensive ferrous materials. 
Since the non-ferrous hard-facing alloys 
possess an extraordinary degree of red- 
hardness and consequently extreme wear- 
resistance, their application to parts 
subjected to severe wear is practically 
always justified. 

An example of the increased use of 
Haynes Stellite, the non-ferrous alloy, 
in the mining industry is in the hard- 
facing of underground scrapers. The 
cable plate and the slide over which the 
steel hoist cable travels, as well as the 
lips and sides of the scraper, should all 
be covered with wear-resistant material. 
Many advantages are derived from these 


Fic. 3.—Hard-facing material is applied to the sur- 
faces of this spider for a gyratory crusher wherever 
rock causes severe wear. 


Fic. 4.—This lip for a snail scoop 
on a rod mill was hard-faced with 
10 lbs. of wear-resistant alloy. 
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applications. One hard-faced cable plate 
lasted until many other general repairs 
were needed although before hard- 
facing, its former life had been but three 
shifts. Furthermore, abrasion of the 
wire rope was materially reduced, due 
to the low coefficient of friction of the 
hard-facing alloy. 

Hard-faced scraper lips last six times 
as long as plain steel lips. As a result 
of increased life, repair costs are minim- 
ized, overhauling time is reduced to one- 
sixth and overall output and efficiency 
are increased. Hand shovels, orange- 
peel buckets, dipper teeth, skip guides 
and horns, and grizzlies are other typical 
applications of the hard-facing alloys of 
cobalt, chromium and tungsten which 
have proved profitable. 

Diamond substitutes or the tungsten 
carbide alloys, have recently become 
more and more popular for use on un- 
dercutter bits. Many mines which for- 
merly used thousands of undercutter bits 
per day have reduced this number to 
but several hundred by hard-facing them 
with diamond substitutes. Other tools 
which are used in cutting very hard ma- 
terials such as anthracite coal, may be 
faced with one of the common diamond 
substitutes with great success. 

A recent test demonstrated that hard- 
facing coal bits materially reduces power 
consumption. When using ordinary steel 
water-quenched bits, 400 amperes were 
required to drive the motor because the 
cutting edges of the bits dulled so rapidly 
under hard cutting. On the other hand, 
tungsten carbide faced bits, which are 
self-sharpening during their entire life, 
required only 175 amperes in hard mate- 
rial and only 125 amperes in softer ma- 
terial. 

Oil-well operators have also found that 
these facing materials are successful in 
drilling through thousands of feet of 
formations of varying degrees of hard- 
ness. 

Although hard-facing is used very 
widely in the mining industry, the oppor- 
tunities for further possible applications 
are still almost unlimited. Wherever 
friction is present, wear takes place and 


Fic. 5—The life of an ordinary scraper was only one 


week. 


Hard-facing the lip and cable plate has in- 


creased this scraper’s life to 6 to 7 weeks. 


Fic. 6.—Diamond substitutes applied by oxy-acetylene 
welding with a suitable jig decrease cutter inventory, 
reduce costs and save power. 


a need arises for abrasion-resistant ma- 
terials which are both hard and wear- 
resistant. Ease of application, wear- 
resistance, requirements of the job and 
other conditions will determine the cor- 
rect hard-facing material to be used on 


each particular job. It has now been 
proved conclusively that hard-facing 
pays dividends and with the correct se- 
lection of hard-facing material very suc- 
cessful and economical results will be 
obtained. 


|| Cast [ron Paving Blocks 


(Continued from page 42) 
ded for 5.2 seconds before coming to rest. 
The coefficient of friction curve is com- 
puted from the dynamometer readings 
which record the stopping force at the 
center of gravity of the car. This curve 
shows that when the car first starts to 
skid, the coefficient of friction is high. 
As the skidding distance increases to 
about 150 feet, the coefficient of friction 
decreases, but beyond this point the 
curve rises again. The general shape 
of the curve shown is characteristic of 
all coefficient of friction curves that have 
been secured when the car is skidded 
to a stop from any initial speed. There 
are several causes for the dip in this 
curve, one of the most important of 
which is the heat generated between the 
surface of the tire and the pavement. 
The rubber of which tire treads are made 
softens as the temperature increases, and 


at 350° F. loses practically all of its 
strength. The grip of the tires on the 


surface of the pavement is, of course, 
very poor when the rubber is soft. The 
energy that must be absorbed in reduc- 
ing the speed of the car is indicated on 
the curve, and when the car is skidded, 
this energy appears as heat generated 
between the surface of the tire and the 
pavement. In stopping a 3,500-pound 
from 50 


car miles per hour, 378 
B.t.u.’s of heat are generated at 
the contact areas in a few seconds. 


This heat is dissipated by radiation and 
conduction, but the rate at which the 
heat is generated largely determines the 
temperature of the rubber on the sur- 
face of the tire. As indicated on the 
curve, the energy absorbed per unit of 
distance is nearly constant, but per unit 
of time the energy decreases rapidly as 
the car approaches the stopping point. 
In the first second, 4/10 of the total en- 
ergy is absorbed, but between the fourth 
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and fifth seconds, only 7/100 of the total 
energy is absorbed. This analysis indi- 
cates that the coefficient of friction is 
inversely proportional to some function 
of the temperature of the rubber at the 
contact area, and if this temperature 
could be measured and plotted, the curve 
would be somewhat similar in shape to 
the coefficient of friction curve but in- 
verted. 


There are, of course, other effects be- 
side temperature that cause the rapid 
change in coefficient of friction as the 
car skids to a stop, but the results so 
far secured indicate that this heating 
effect is very important and will always 
be a limiting factor until means are pro- 
duced for more rapidly dissipating the 
heat generated at the contact areas. The 
heat conductivity of iron is considerably 
higher than other paving materials, and 
perhaps this characteristic can be uti- 
lized to advantage in producing a more 
nearly non-skid surface. 
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paper on the hard facing of mining 

machine bits at the 
Mine by a few facts concerning 
Wheelwright operation. 

The Wheelwright Mine of the Inland 
Steel Company of Chicago is located in 
the Big Sandy Elkhorn district in east- 
ern Kentucky, about 14 miles from the 
Virginia line. While the town of Wheel- 
wright is in Floyd county, the mine 
workings extend into the adjoining coun- 
ties of Pike and Knott. The mine oper- 
ates in the No. 3 Elkhorn seam, which 
has an average thickness in this locality 
of ‘about 44 in. and is at an elevation of 
1,225 ft. 

The acreage embraced in this property 
is approximately 14,000, and at the 
present time the active mine workings 
are spread over an area of 15 square 
miles. To mine and transport to the 
surface the average daily production of 
slightly over 5,000 tons requires 26 
gathering locomotives, four haulage loco- 
motives, and 24 mining machines. All 
machines are of the short-wall, bottom 
cutting type. 

Early in 1934, after an unsatisfactory 
experience with the type of bit in use 
at that time, we decided to change over 
to a Sullivan roller type bit sharpening 
machine. At the same time we had the 
Sullivan Machinery Company run a test 
of a hard facing method that appeared 
to offer a more satisfactory bit at a sub- 
stantial saving. After a convincing 
demonstration had been carried on for a 
week, we adopted their method, which 
utilized “borod” as the hard facing 
metal, and have continuously used it 
since that time. 

Borod seems to possess special prop- 
erties which contribute to a good cut- 
ting edge. It approaches the diamond in 
hardness with the Borium particles act- 
ing as the cutting media, and at the 
same time can be applied with an acety- 
lene torch by an employe of average in- 
telligence after very little instruction. 

After we had decided to adopt borod 
for the facing of bits, it was necessary 
for us to design our own plant, as at that 
time there were none on the market. We 
had on hand the natural gas furnace 
which we had used with our previous bit 
machine; also a double grinder. This 
made it necessary that we construct only 
a table on which to mount the bits for 
tipping. The table, which we made in 
our shop, measures 36 inches square with 


* Supt. Inland Steel Co. 

+ Presented to the 44th Annual Meeting, IIli- 
aoe _— Institute, October 23, 1936, at Spring- 
lela, 


48 


| might of interest to preface this 


Wheelwright 
the 


HARD-FACING Mining Machine BITS’ 


By JOHN PARKER* 


angles on the outer edge to hold the bits 
in the proper position for tipping. The 
table has a solid top so that the bits can 
be poured from the boxes on to it. It is 
27 inches high, and is mounted on a ball 
bearing to permit easy turning by the 
bit sharpener, and has a capacity of 265 
bits. 

Before submitting any data covering 
our first year’s experience with borod, it 
might be well to detail the routine fol- 
lowed to prepare a bit for mine service. 
A bit that is badly worn or broken is 
placed in the natural gas furnace, and 
about % in. of the tip is brought to a 
bright red heat. It is then placed in the 
bit machine and forged, or rolled, to the 
proper shape. The type bit used at our 
operation is that formed by using a 
No. L-1155 Sullivan die and has a clear- 
ance angle of 30°, a back slope angle 
of 30° and a slide slope angle of 7°. It 
is the standard high carbon mining ma- 
chine bit which we buy already formed 
and measures 1 in. x % in. x 4% in. It 
has a face length of 1% in. and a % in. 
point. 

We have found that every often in 
rolling the bits “fins” are formed along 
the edges. The forming of these fins is 
in most part due to the bit sharpener 
failing to properly gauge the position of 
the bit in the machine and to the fact 
that we use the bits twice after each 
rolling, which makes it necessary to roll 
the points out more than would ordi- 
narily be the case if the bits were used 
but once. After grinding off these fins, 
the bits are ready for tipping, and after 
tipping are ready for service. We use 
no quenching bath, and the bits are 
not tempered but are allowed to cool to 
room temperature before tipping by 
scattering them on the shop floor. 

If a bit sent out to be sharpened is 
one that has been tipped and it is but 
slightly worn, it is ground to the proper 
shape on an emery wheel and is then 
ready for further service without heat- 
ing or retipping. Our experience has 
indicated that a bit can be ground once 
after the original tipping before it is 
necessary to retip it. A bit can, there- 
fore, be used twice after each tipping. 
Of course, there are exceptions to this, as 
some bits are broken in service, and we 
have had some of the borod tips break 
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off, although it is an unusual occurrence. 

During the 12-month period from July, 
1935, until the end of June, 1936, we sent 
to the mine from the supply house 4,250 
bits at .0344 each, or $146.20 worth of 
new bits. 

During the same period we produced 
1,100,314 tons of machine coal, which 
gave us a bit life of 258.9 tons. 

During the last 12-month period pre- 
ceding the adoption of borod as a hard 
facing agent, we sent to the mine 7,750 
bits at .0344 per bit, or $266.60 worth of 
new bits. During this same period we 
produced 840,981 tons of machine coal, 
or a bit life of 108.5 tons. 

The saving on the cost of new bits 
after the adoption of borod compared 
to the preceding 12 months was $120.40, 
and the increase in bit life was 150.4 
tons per bit, or an increase in bit life of 
138.6 percent. 

During the first 12 months of hard 
facing we averaged 1,137 points per day, 
of which 583 were tipped and the balance 
of 554 reground. 


The daily labor charged to bit sharp- 
ening is seven hours at 62 cents per 
hour, or $4.34. During the above period 
the mine worked 245 days and we 
pointed 278,565 bits with a labor charge 
of $1,063.30 or .0038 cent per point. 

From our experience we have found 
that we can satisfactorily tip 4,000 bits 
per pound of borod. During the period 
under consideration we used 35.71 lb. of 
borod at $5.50 per pound, which amounts 
to $196.41, or .000705 cent per point for 
278,565 points. 

In arriving at this cost per point for 
borod, we must not lose sight of the 
fact that although we tip but 583 points 
daily, we also grind 554 points that are 
already tipped, making a total of 1,137 
borod tipped bits that are prepared for 
the mine each day. 

The combined cost of oxygen, acety- 
lene and emery wheels amounts to .00113 
cent per point. This gives us a total 
cost per point for labor and material of 
.005635 cent. 


Going back to our experience pre- 
ceding the adoption of borod, we find 
that in the preceding 12-month period 
we sharpened on an average of 3,200 
bits per day, with an expenditure of 18 
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hours of labor. Based on the wage scale 
prevailing in our first 12 months of hard 
facing, this would amount to $11.16 per 
day. 

During this 12-month period the mine 
operated 223 days, and we therefore 
sharpened approximately 713,600 points 
at a labor cost of $2,488.68, or .00349 
cent per point. 

During the first 12 months of our 
experience with borod, we pointed 278,561 
bits at a cost of .005635 cent per point, 
or a total expenditure of $1,569.69. 
Therefore in the first 12-month period 
following the adoption of hard facing, 
we saved the difference between $2,488.68 
and $1,569.69, or $918.99 in labor and 
material, which is in addition to the 
saving in the purchase of new bits 
amounting to $120.40, making a total 
saving for the year of $1,039.39. We 
must not, however, lose sight of the fact 
that while there was the actual saving of 
$1,039.39 in labor and material in the 
12-month period after we started the 
hard facing that we also produced 259,- 
333 tons more coal. On a tonnage basis 
the saving amounts to $1,888.74. 

Possibly this saving does not equal 
that made by other companies by the 
adoption of hard facing of machine bits, 
but it does indicate that there are sub- 
stantial savings to be made by those 
who are willing to change, and in the 
light of what we have accomplished we 
do recommend hard-facing of bits. 

To permit those who operate in a 
thick vein to compare their own work 
with ours at Wheelwright, I have re- 
duced our figures to square feet of kerf 
per bit point with our old and present 
type of bit. In the 12-month period be- 
fore adopting hard facing, we produced 
840,981 tons of machine coal. In the 
thickness of coal at our operation this 
would require the cutting of approxi- 
mately 5,744,406 square feet of kerf. 
During this period we used 713,600 
points, or an average of 8.05 square feet 
of kerf per point. 

After adopting hard facing, we pro- 
duced 1,100,314 tons of machine coal in 
12 months, which required cutting 7,515,- 
806 square feet of kerf. In this period 
we used 278,561 points, or an average 
of 26.98 square feet of kerf per point, 
an increase of over 200 percent over our 
previous number of square feet per 
point. 

I might mention the Sullivan bit 
sharpening machine, which we use, turns 
out a bit that lends itself well to hard 
facing and that the cost of maintenance 
of the machine is very low as compared 
with an unusually high upkeep cost on 
the machine we discarded. 

Our practice and what success we have 
enjoyed at Wheelwright with hard facing 
has not yet reached the goal that I feel 
shall finally be achieved in machine bit 
treatment. If an increase of over 100 
percent in tons per bit life can be ac- 
complished at Wheelwright in one step, 
I believe that a much greater improve- 
ment can be attained by experimental 
research, and bits that will cut a full 
shift or even two or three shifts without 
replacing are altogether possible. 


In our application of borod we use a 
style No. 9900 Airco type D. B. oxygen 
acetylene welding torch with a style No. 
89 No. 5 tip. We use welding rod size 
% in. by 14 in. and tip on an average of 
260 bits per rod. 


I might mention in conclusion that due 
to the large amount of rock drilling car- 
ried on in our mine, we have experi- 
mented somewhat with hard-facing the 
detachable air hammer drill tip and have 
been pleased with the results attained so 
far. During the first six-month period of 
tipping these bits we purchased 95 per- 
cent less bits than in the preceding six 
months; and while that saving is par- 
tially offset by the necessary material 
and labor for reconditioning these bits, 
the reduction in total cost is substantial. 


|| Air Dustiness in Mines 
(Continued from page 33) 


making a particle-size distribution de- 
termination on the remaining dust 32. 

Because of the possibility of solution of 
some of the dust and the deposition of 
the dust in different-sized particles, this 
procedure is open to some question. In 
view of the limit of error of particle-size 
determination it is questionable whether 
this source of error is significant. 


Green 2° has recently shown that the 
dust-collecting efficiency of the Owens 
jet dust counter is selective for the par- 
tices of different sizes. The thermal 
precipitator described by him apparently 
is not, hence it may be better for collect- 
ing samples for particle-size distribu- 
tion determinations. 


SUMMARY 


From an industrial-hygiene standpoint 
the important properties of an at- 
mospheric dust suspension are the com- 
position, concentration, and particle-size 
distribution of the dust. Information on 
these properties is needed to establish 
what dust conditions are safe, to deter- 
mine whether particular atmospheres 
meet the standards for safe conditions, 
and to determine the effectiveness of 
dust-control measures. 


Since the composition of the air-sus- 
pended dust may be different from that 
of the material from which the dust is 
generated because of possible differen- 
tial disintegration, dispersion, and settle- 
ment of the different constituents, com- 
position determinations should be made 
on samples of air-suspended dust. There 
is some evidence that the silica content 
of the air-suspended dust is less than 
that of the siliceous material from which 
the dust is generated and that the silica 
content decreases with a decrease in the 
particle size of the dust. 

In determining concentration of the 
air to determine whether harmful dust 
concentrations are present, equipment 
and methods similar to those used in de- 
termining permissible dust concentration 
should be used. Either the impinger or 
the circular konimeter is suggested for 

® Bloomfield, J. J., and Dallavalle, J. M.. The 


Determination and Control of Industrial Dust: 
Pub. Health Bull. No. 217, 1935, p. 54. 


NOVEMBER, 1936 


this purpose. Recent developments in the 
impinger method which render it more 
practical for use in the mining industry 
are described. 

For the determination of dust concen- 
tration to obtain information on the ef- 
fectiveness of dust-control measures or 
for routine dust-control work any re- 
liable dust-sampling procedure which 
gives satisfactory relative results may 
be used. Many such procedures are 
available, but sufficient information is 
not available to justify recommending 
one above another. 

Information on particle-size distribu- 
tion of dust in the air of mines is of rel- 
atively minor importance. Methods in 
common use for determining particle- 
size distribution of dust from the air 
are described. 


|| Structure Drilling 


(Continued from page 44) 


the principle units of surface equipment 
used were the tripod, a vertical boiler, 
a steam winch and a water pump. These 
units were retained by the contractor in 
structure drilling, the only changes made 
were in the casing, the drill rods and 
the cutting tool. During later years, 
when the various mining companies be- 
gan to do their own exploration work, 
the tripod, boiler and winch were dis- 
carded,—and were replaced by standard 
electrically operated blast hole drilling 
machines, with some auxiliary attach- 
ments. 

Structure drilling has been generally 
adopted on the western Mesaba Range. 
It is not only used for regular explora- 
tion work, but has replaced test-pitting 
as a mean of sampling ore bodies for 
operating data; it being cheaper and the 
samples more accurate. From every 
standard point, the results are highly 
satisfactory, and show a distinct ad- 
vantage over those obtained by the old 
method. Structure drilling is being used 
more extensively in this mining district 
and is now recognized as the standard 
method for accurate exploring. 


@ MORE than 200,000,000 pounds of 
copper and its alloy will be consumed in 
the automobile field this year for new 
construction and for necessary repairs to 
cars and trucks. Dealer stocks are at 
the lowest point in years. The new 1937 
model cars will be exhibited for the first 
time at the New York Automobile Show 
next month. This will, as usual, in- 
augurate a buying wave of new model 
cars.—(Copper & Brass Research Asso- 
ciation.) 


@ THE NORTH AMERICAN COAL 
CORPORATION announces that they 
have acquired the property and business 
of the C. H. Mead Coal Company which 
owned approximately 2,600 acres of coal 
lands in the Pocahontas Field. Produc- 
tion is more than a million and a half 
tons annually. 
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Mechanization Txends 


Reports of Coal Operators Committees 


Entry Development With Conveyors 


By T. F. McCARTHY, Chairman, 
Committee on Conveyor Mining 


' General Description of Operation 


| 
18! 
2 Men - 2 Shifts ' ie nd 2 Men - 2 Shifts HIS report describes a method of 
driving a pair of entries with two 
; conveyor units; both loading simul- 
Shortwall Machine 4 Shortwall Machine 
Electric Drill >t Electric Drill taneously into the same mine car. The 


conveyors advance the entries in the coal. 
90° Trough Rock bottom is taken on the haulway 
only and is loaded by hand into mine 
cars; this is done as the entries advance, 


2 Men - 3 Shifts keeping about 100 ft. behind the coal 
t Taking Rock and face. 
Laying Track The conveyors are operated on double 
“| Next Loading Point shift, each shift having a crew of five 
men for the coal advancement in the pair 


of entries. The rock work is done on 
triple shift, each shift having a crew 
of two men who also lay the track. 
Gathering is done by two men with a 
10-ton locomotive, who serve from 35 to 

40 men. 
An advance of about 100 ft. per week 
is made in each entry; the loading point 
is moved ahead every 300 ft., so that 
300! three weeks complete a setup. Three 
days are required to move the equip- 
ment ahead, making a total of 18 days 
for 300 ft. advancement in both entries. 
The production will average about 70 


tons of coal per shift, or 140 tons per 
day. 


Next Set 


Conveyor } 
300' Ahead 


4 
4 


Drive Unit , 


Storage for | { Description of Seam 


Rock Care at | 
J Dremslate 
Portable — 
Switch 
Coal 37" 
1 Man - 1 Shift 
on h Present Loading and PP 
Control Point Kerf 
A _Shale 2" 
“Telephone oal 2" 
Crosscuts SEAM SECTION 
' : oom Necks - 12! 
100" Centers 50' Centers The seam is 37” high above a shale 
\ eee parting and is usually free of impurities. 
' About 15” of draw slate overlies the coal 
\ Car Hoist but is held in place by props on 6’ cen- 
ters. The cut is made at the bottom of 
Track 5 the 37” section leaving 4” of shale and 


coal under the seam. The cover varies 
from 500’ to 600’, and the seam pitch 
averages about 2%. 
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Equipment 


Two shaker conveyors (20 h.p. 40 
t.p.h.) each a total of 430 ft. long, are 
used to advance both entries. A 90° 
trough is used to drive crosscuts. The 
coal is undercut by a shortwall machine 
with a 9%-ft. cutter bar and drilled 
with a portable electric drill. A slow 
speed rope hoist moves a trip of mine 
cars at the loading point; these are of 
2-ton capacity. A telephone at the con- 
trol point is connected to the main haul- 
age trip setup. 


Operating Methods 


A unit shift crew for the conveyor 
mining in two entries consists of five 
men. Two men are employed at each 
face and one man as a car trimmer who 
also helps at the face when neither is 
loading. One man at each face is des- 
ignated as the cutter; either one may 
drill or tamp the shot holes and they 
usually work together while extending 
conveyor and timbering. 

The face is cut and bug dust removed 
from undercut. Because of the large 
amount of slack produced from the 9-ft. 
cut, this is usually loaded before drilling 


the shot holes. After holes are drilled, 
conveyor is extended, props are set, holes 
tamped and fired. A flat pan on the 
end of the shaker conveyor extends 
under the cut and the conveyor is run 
while the coal is blasted. This pan loads 
about one-third of the coal without being 
shoveled. The remainder is raked and 
shoveled on the conveyor by hand. 


Rock Work 


10" 


Shale 3! Conveyor 


CROSS SECTION OF HAULWAY 


Bottom rock is taken for a depth of 3’ 
and a width of 10’, leaving a shelf 5’ 
wide along the right rib, on which the 
conveyor is set. All rock is loaded by 
hand, either into mine cars or gobbed. 


A unit shift crew for the rock work 
consists of two men who do the drilling, 
shooting, loading and also lay the track. 
Some rock is gobbed and some loaded 


into mine cars; the cars are shifted from 
a storage track laid through a crosscut 
without interference with the conveyor 
loading. This work is done on triple 
shift and keeps pace with the coal ad- 
vancement. 


Time Distribution for Three Shifts 


DAILY OPERATIONS 
Face Operations: 


Man Man 
: Minutes Hours 
Extend Cony........ 
Tamp & Blast....... 200 
3,060 — 59.5 
Car trimming and trip moving 640 — 10.7 
Total conveyor crew...... 70.0 
Gathering motor crew... 4.0 
Total coal operations... 74.0 
Rock brushing—loading and 
laying track—6 man days 42.0 
Total daily operations 116.0 


Submitted by T. F. McCarthy, District 
Committee of Central Pennsylvania. 


@ CONVEYOR MINING has shown a 
decided advantage over hand loading in 
the faster rate of advancement that can 
be made in entry development. Records 
of from two to three cuts per shift over 
long periods are not unusual and when 
an entry is worked double or triple shift, 
the amount of development that will be 
made is quite remarkable when compared 
to the advancement that we have been 
accustomed to with hand loading. 


To some degree the application of 
conveyors to entry driving was an “acci- 
dental discovery.” The first installations 
of this type of equipment in this country 
were on long faces—and some years 
later when conveyor mining really 
started in the United States they were 
used in room advancement and pillar re- 
covery in a modified room and pillar 
system. In these operations the entries 
were developed by hand loading, but it 
was soon learned that such an operation 
was out of balance, as the hand develop- 
ment did not keep pace with the room 
work. As a consequence conveyors were 
tried in entry advancement and were so 
successful that today they are recog- 
nized as standard equipment for rapid 
driving. 

In general, the majority of conveyor 
mines are in thin seams where top or 
bottom must be brushed to give height 
for the haulageway. The most economi- 
cal method for rock handling has been 
subject to considerable experiment and a 
number of different ways have been 
tried. While there are some mines that 
load the brushing on the conveyor, this 
practice in most cases has not been fol- 
lowed, and the usual method is to use 


either a single or double conveyor unit 
to drive in the coal only. The brushing 
follows as a separate operation, and the 
rock is gobbed or loaded directly into 
mine cars by hand. 

A single conveyor unit advances one 
entry at a time. After the haulageway 
has been driven in the coal to the con- 
veyor limit (usually 300 ft.) the equip- 
ment is shifted to advance the air course 
while the rock brushing is being done on 
the haulageway. After the air course has 
been driven 300 ft. the conveyor is moved 
back into the haulageway, and this shift- 
ing from one entry to another continues 
until the barrier limit is reached. 

The double unit as illustrated in the 
foregoing report by Mr. T. F. McCarthy 
uses two conveyors and both entries are 
advanced together. This method doubles 
the speed at which a panel is developed 


as compared to a single unit operation, 
but an objection to the double unit has 
been the difficulty of having the rock 
brushing done simultaneously with the 
coal loading. Mr. McCarthy’s method has 
met that particular difficulty in a very 
efficient way as his report describes. 

A few mines have employed a long 
belt conveyor which starts at the main 
haulage entry and extends to the limit 
of the butt entry advancement. While 
this method requires the additional in- 
vestment for the purchase of the gather- 
ing conveyor, it has the advantage of 
eliminating entirely the cost of the rock 
brushing. Examples of this method will 
be submitted in later reports. 


@ THE longest drainage tunnel of its 
kind in the world was recently completed 
at the Boissevain mine of the Pocohontas 
Fuel Company, west of Pocohontas, Va. 
In celebration of its completion, officials 
and staff of the company conducted in- 
teresting inspection tours through the 
mine. Guests were taken through the 
property in special mine cars. Stops 
were made at points enroute to inspect 
outstanding features of the enterprise. 

Of special interest is the fact that the 
drainage tunnel was run directly on the 
Pocohontas number three coal seam for 
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its entire length. For the greater part 
of the more than 18 miles, the engineers 
left three or four-foot of roof coal. The 
roof is supported by 85-pound steel rail 
on a concrete footing. Wherever this 
type of support was used, it makes per- 
manent such sections. In parts of the 
main haulage where the coal seam runs 
seven feet and over in thickness the 
strata for many feet above the coal was 
soft and dangerous. Much rock, concrete 
and steel work was necessary to make 
a permanent haulageway parallel to the 
drainageway. 
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COMMEMORATION of the 25th 

anniversary of the first coal mine 

explosion demonstration was held 
at the Experimental Mine near Pitts- 
burgh on Saturday, October 31, 1936. 
One of the most important uses of the 
Experimental Mine has been for educa- 
tional work—in the training of mine 
rescue crews and mine safety men 
generally, and for the rating of candi- 
dates for state inspectorships by the re- 
spective state officials. Such a purpose 
was served by the program that was 
planned for the demonstration on Octo- 
ber 31. This program, following a visit 
to the research laboratories at the ex- 
perimental station in Pittsburgh, was as 
follows: 


PROGRAM OF TESTS AT EXPERIMENTAL 
MINE AND EXPLOSIVES TESTING 
STATION, NEAR BRUCETON, PA. 


1.30 p. m. October 31, 1936. 


1. Discharge of a blown-out shot of 
permissible explosive into Pittsburgh- 
bed coal dust in gallery No. 1. 

2. Determination of heaving or pro- 
pulsive strength of an explosive in the 
ballistic pendulum. 

8. Discharge of a blown-out shot of 
black blasting powder into Pittsburgh- 
bed coal dust in gallery No. 1. 

4. Ignition of Pittsburgh-bed coal dust 
by dynamite, both in the open and in 
the mine. 

5. Ignition of Pittsburgh-bed coal dust 
by an electric arc in the open. 

6. Inspection of the preparations for 
event No. 8 in the mine. In connection 
with this inspection an experiment was 
made in mine lighting. The path trav- 
ersed during the inspection was lighted 
with flood lights. Visitors were request- 
ed not to touch or disturb the flood lights 
in any way. They were focused to give 
maximum light over 300 ft. of entry and 
would have lost their efficiency if moved. 

7. Extinguishing a fire (typifying a 
small mine fire) with rock dust and with 
water. 

8. Explosion of Pittsburgh-bed coal 
dust in the mine initiated by an electric 
arc. Fine coal dust on overhead shelves 
from portal inby for 450 feet. Ignition 
275 feet from the portal. 

This celebration also marks the 25th 
year since the first national mine safety 


1 Published by permission of the Director of the 
Bureau of Mines. (Not subject to copyright.) 
2 Chief mining engineer, U. 8S. Bureau of Mines. 
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Quarter Century of Activity in Bureau of Mines 
Experimental Mine’ 


By GEORGE S. RICE? 


demonstration was held at Pittsburgh at 
the Bureau’s laboratories and galleries 
at the old Arsenal Grounds with an ex- 
tensive mine rescue and first-aid exhi- 
bition on October 29, 1911, at Forbes 
Field at which President Taft, Director 
J. A. Holmes and many other distin- 
guished men were present. This was 
attended by approximately 15,000 coal- 
mining men from all parts of the coun- 
try. Incidentally, following this exhibi- 
tion Dr. Holmes adopted the slogan, 
“Safety First,” which has spread around 
the mining world. 


On the day following the mine rescue 
and first-aid exhibition, about 1,500 per- 
sons saw the demonstration explosion at 
the Experimental Mine in spite of the 
inclement weather. Of these, 1,200 went 
into the mine to examine the arrange- 
ments. Among them there were many 
skeptics who believed that coal dust by 
itself, no fire damp being present, would 
not cause an explosion. 

There were anxious moments prior to 
the demonstration with coal dust. The 
electric wiring of the mine had not yet 
been permanently installed and in some 
manner the firing circuit to the shot of 
black blasting powder in the face of the 
mine became broken. Consequently, 
nothing happened when the loud warning 
whistle was given, and there was some 
derision from the skeptics. However, a 
new electric firing line was dragged into 
the mine and after a considerable delay 
in making the arrangements the signal 
was again given and a great explosion 
occurred. 

Those who saw it said it was the most 
dramatic thing they had ever witnessed. 
Flames burst from the three mine 
openings with great violence and swept 
across the little valley to the opposite 
hill, setting fire to trees and brush in 
their path. The concussion was so se- 
vere that the explosion was heard at 
Carrick, five miles to the north, and 
Monongahela City, 12 miles to the south. 
The evening was rainy and dark and 
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the sheets of flame were vivid. At the 
main entry the flame rose above the tall- 
est trees to an estimated height of 200 
to 300 feet. Two loaded cars that stood 
outside the mine were blown across the 
valley several hundred feet, and much 
debris was thrown out of the mine. The 
concrete-arched roof near the mouth of 
the air course was lifted, but it settled 
back again. 


Photograph No. 1 shows the smoke 
and dust issuing from a similar but 
lesser explosion made some time later. 
Some of the flames are indicated by the 
lighter places in the cloud. Photograph 
No. 2 shows the mouth of the main entry 
after the first demonstration explosion 
and some of the spectators, including 
Director Joseph A. Holmes and the 
author, who was in charge of the ex- 
perimental mine activities. 


Members of the American Mining Con- 
gress will recall that it was largely 
through the efforts of Dr. Holmes, backed 
by Mr. J. F. Callbreath, secretary of the 
Mining Congress, and other prominent 
mining men concerned in coal mining 
that an appropriation was made by Con- 
gress July 1, 1908, specifically for in- 
vestigation into the causes and methods 
of prevention of coal-mine-explosion dis- 
asters. During the several preceding 
years a series of great mine-explosion 
disasters had occurred, not only in the 
United States but also in European coun- 
tries, the cause of which seemed myste- 
rious. The subsequent research on this 
subject led, on July 1, 1910, to the es- 
tablishment of the United States Bureau 
of Mines with an enlarged scope of work. 

From 1908 to 1910, the field mining 
engineers of the Bureau had all too nu- 
merous occasions to investigate mine ex- 
plosion disasters while assisting with 
rescue work, and to study the causes, 
which had to be found before efficient 
preventive means could be determined 
and tried out experimentally on a large 
scale. 

Gallery testing had been done in sev- 
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eral European countries notably in Great 
Britain, France, Belgium and Germany, 
but the tests could not be tried out on 
the scale that exists in a mine nor could 
surrounding conditions be duplicated in 
a manner that would convince mining 
men as to the real value of the results. 
To meet this situation Dr. Holmes be- 
lieved, and this belief was held by the 
author of this paper, that it would be 
necessary to carry on the testing work in 
a real mine. When the Bureau of Mines 
was established July 1, 1910, and funds 
were allotted, the author was called upon 
to select a suitable place. 


At first it was thought that some old 
mine might be used, but examinations 
of various abandoned mines showed them 
to be unsuitable because of roof condi- 
tions and of layout that would not per- 
mit of experimental control. Since many 
of the great disasters had occurred in 
mines in the Pittsburgh coal bed in 
Pennsylvania, West Virginia and Ohio, 
it was thought best to have the tests 
conducted in a mine in that coal bed. 
Accordingly, the author visited possible 
sites along the outcrop within a reason- 
able distance of Pittsburgh. 


The other desirable conditions were: 
(1) The mine should be a drift mine so 
as to minimize equipment and to permit 
easier and safer repair of damage from 
an explosion. Incidentally, many of the 
large explosions had occurred in drift 
mines. (2) The drift mine should be 
located in an area that permitted natu- 
ral drainage to the outside to lessen 
the difficulty and expense connected with 
disposing of water. (3) The mine should 
give off practically no fire damp and yet 
natural gas from wells or pipe lines 
should be available in the vicinity, to be 
piped into the mine when wanted. The 
natural gas in the vicinity of the site 
finally chosen contained about 90 percent 
methane and the balance chiefly ethane. 
While ethane has a slightly lower limit 
of explosibility in air than methane, 
the small proportion in natural gas 
makes the effect inappreciable and, 
moreover, in some instances natural gas 
has been found to escape into mines from 
adjacent wells. (4) The proposed mine 
should have a hill or ridge opposite the 
mouth of the mine drifts so that violent 
air waves would be projected upward, 
the reason for this being that where 
large gallery explosion testing had been 
done, as at Altoft, England, there had 
been breakage of windows at long dis- 
tances. 

All the above conditions were found 
at the site selected near Bruceton, about 
13 miles from Pittsburgh, and through 
the cooperation of the Pittsburgh Coal 
Company, which owned the coal land in 
the vicinity, a lease was secured. Later, 
the property was purchased from that 
Company. In laying out the mine it was 
decided to follow the general layout of 
coal mines, and a pair of main entries 
were driven straight under the hill and 
at the time of the first demonstration 
had reached a length of a little over 700 
feet, which proved quite ample for the 
development of the violent explosion of 
October 30, 1911. Later as was planned, 


the entries were driven further to a 
length of 1,308 feet and side entries were 
turned. 


The Pittsburgh coal bed at the mine 
has the usual thickness found in the gas- 
coal district, about five feet for the main 
portion of the bed, above which there 
is draw slate, from a few inches to 2 feet 
thick, and above that 1 or 2 feet of top 
coal interbedded with shale. The main 
roof is shale. The immediate roof of 
top coal and shale is not strong and had 
to be gunited. Ultimately, it was re- 
inforced with rods and rails and re- 
gunited. It was in the Experimental 
Mine that gunite was first used in mine 
passages and following its great success 
there and development of its application 
its use was carried into other mines, 
both metal and coal, in this country and 
abroad. The coal itself is of the usual 
quality in the so-called gas-coal district 
and has strongly marked faces and butts. 

The chemical composition of the coal 
is as follows: 


Volatile matter ........ 36 to 37 percent 
54 to 55 percent 
6to 7 percent 


Dr. George S. Rice 


It is not necessary to give any de- 
scription of the mine layout and elabo- 
rate instrumental equipment, as numer- 
ous Bureau reports give them and de- 
scribe in detail how more than 1,500 
tests were conducted. Here it need only 
be stated that in the testing work, after 
determining methods of testing, there 
was an endeavor first to discover the 
fundamental factors underlying ignition 
and propagation of coal-dust explosions; 
second, to determine the relative inflam- 
mability, in the presence of fire damp 
and without fire damp, of different coal 
dusts, samples of which came from mines 
in various parts of the United States 
and varied in rank from anthracite coal 
to lignite; and third, to determine meth- 
ods of preventing ignition of coal dust 
and limiting of propagation of initiatory 
explosions of gas or dust. 

Some of the factors which it was de- 
cided to study, and some of which still 
remain to be studied, are given by the 
author of this paper in the introduction 
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of the first publication of the Bureau of 
Mines on the Experimental Mine? and 
which are here repeated to indicate the 
consistence with which the work was 
and still is being followed. 


Factors ParTLty UNDER CONTROL IN 
EXPERIMENTAL EXPLOSIONS IN 
THE MINE 


Factors more or less under control in 
experimental dust explosions in the mine 
are enumerated below. The Bureau is 
investigating the effect of each in con- 
nection with its study of dust explosions. 

1. Source composition and relative in- 
flammability of coal dust. 

2. Size and character of dust particles. 

3. Admixture of inflammable dust with 
inert dusts. 

4. Quantity of dust per linear foot or 
cubic foot of space. 

5. Method of loading dust—on shelves, 
on floor, ete. 

6. Moisture adhering to dust and not 
part of its normal composition. 

7. Moisture on walls, roof or floor, and 
not in contact with dust. 

8. Humidity and temperature of air. 

9. Air movement in passageways—ve- 
locity and direction with reference to 
proposed explosion path. 

10. Character of walls, roof and tim- 
bering. 

11. Turns and curves in path of pro- 
posed explosion. 

12. Proposed branching of the explo- 
sion into other entries by prearranged 
loading. 

13. Coming together of two explosions 
by prearranged loading. 

14. Local widening of explosion pas- 
sage. 

15. Number of side openings, such as 
cut-throughs, not dust laden. 

16. Dustless zones of various lengths 
in path of explosion. 

17. Watered zones of various lengths 
in path of explosion. 

18. Stone dust (later termed rock 
dust) zones or various lengths and kinds 
in path of explosion. 

19. Means of ignition of coal dust, 
such as: 

(a) Blown-out shots of various inten- 
sities with various explosives. 

(b) Explosion of fire damp. 

(c) Electric ares or glowing wires or 
blowing out of electric fuse. 

(d) Open flame when dust is already 
in suspension in air. 

20. Length of mine passage used in 
test. 

21. Character of mine passage—double 
or single or closed at one end, that is, 
“in the solid.” 


MaAJor RESULTs oF CoAL Dust EXPLosi- 
BILITY TESTING 


The Bureau has determined by its tests 
in the Experimental Mine and confirmed 
by observation in investigation of mine 
disasters the following major results: 

(1) When coal dust has been thrown 
into the air by the concussion of a shot 
or blast, by the explosion of a small body 
of fire damp, by wreckage of a moving 


First Series of Coal Dust in 
913.) 


the Experimental Mine, Bulletin 56. 
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trip of cars laden with coal, or by a 
heavy fall of rock, it may be ignited by 
the flame of a shot of black blasting 
powder or dynamite, by the prior infla- 
mation of fire damp, or by an electric 
are. 

(2) When coal dust extends more or 
less continuously through a _ passage- 
way—and in coal mining, dust is pro- 
duced at the face by cutting, by loading 
and by blasting and along the roadways 
by the spillage of coal cars—an explo- 
sion continues as far as the more or 
less pure coal dust extends, with increas- 
ing violence and velocity, as measured 
by automatic pressure-registering and 
timing instruments. 

(3) Ignitability of coal dust in gen- 
eral increases with the proportion of 
the volatile matter present but decreases 
with increase of the ash and moisture 
content in the dust. 

(4) The practice of wetting coal dust 
in a mine sufficient to prevent a dust ex- 
plosion, requiring from 20 to 25 percent 
of moisture, was found not to be prac- 
tical owing to the resistance of dust to 
wetting and to rapid drying by the ven- 
tilating current. Also, increasing the 
moisture content of the air, even to the 
saturation point, by steam or other 
sprays fails both in theory and test to 
prevent explosions. 

(5) The distribution of an inert dust 
to an amount which makes the inert 
content of the road dust mixture in the 
proportion of 60 to 65 percent incom- 
bustible, including contained ash and 
moisture of the coal and added inert 
dust or what is termed rock dust, will 
prevent any coal dust from being ig- 
nited or prevent its propagation of an 
initiatory explosion of pure coal dust 
or gas. 

(6) The presence of methane or fire 
damp in the mine air increases the in- 
flammability of the coal dust and, if it 
is a normal condition of the mine, re- 
quires an additional amount of rock dust 
to neutralize. However the addition of a 
smaller percentage of rock dust than 
above indicated lessens the liability of 
ignition or propagation. Limestone dust 
is one of the preferential kinds of inert 
dust and can be obtained at a relatively 
low cost in the various coal mining fields 
of the country and can be best and most 
easily applied by rock-dusting machines. 
Moreover, it whitens the passageways 
and this promotes safety in mine opera- 
tions. Limestone dust, fortunately, is 
not a cause of silicosis. 


Rock-DusTING RESULTs IN COAL MINES 


The most important result of the coal- 
dust-explosibility research has been the 
definite information that, beyond ques- 
tion, rock dusting when efficiently done 
in accordance with the recommendations 
of the Bureau of Mines will prevent 
either ignition or propagation of a coal- 
dust explosion. 

Statistics show the importance of this 
result. In the five years from 1906 to 
1911, before the Experimental Mine was 
opened, the coal-mine-explosion disasters 
caused the death of from 700 to over 900 
men annually and 361 men were killed 
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Right: 
Demonstra- 
tion mine 

dust explosion. 


in one explosion. 
Great Britain and France also had many 
disastrous explosions, the greatest being 
that of Courrieres colliery, France, in 


During that period, 


which 1,100 men were killed. At that 
time the causes were considered myste- 
rious in the different countries, but most 
mining men were skeptical of coal dust 
alone being explosive. 

Since rock dusting has been so gen- 
erally adopted in the more dangerous 
coal mines, the number and size of ex- 
plosion disasters has decreased. In the 
three years, 1933-35, there were but five 
explosions with an average of nine men 
killed per explosion. The Bureau can 
bluntly state there is no excuse for hav- 
ing great coal-dust-explosion disasters. 
Whereas rock dusting may cost from 
2 to 5 cents per ton of coal produced, 
when one considers only the compensa- 
tion damages in case of an explosion, 
and all apart from the humanitarian side, 
it is evident that rock dusting more than 
pays. Moreover, there is an additional 
advantage arising from the fact that 
rock dusting so whitens the passageways 
that illumination is increased, dangerous 
conditions of the roof are more easily 
detected and haulage accidents are les- 
sened. 


OTHER ACHIEVEMENTS IN THE EXPERI- 
MENTAL MINE 


Among the other investigations carried 
out in the Experimental Mine, one of the 
most important has been the develop- 
ment of methods for ventilating vehicu- 
lar tunnels. Before the design of the 
ventilating system for the Holland Tun- 
nel was adopted, an intensive investiga- 
tion was made at the Experimental Mine 
in an elliptical roadway with intake ducts 
above and below. Automobiles were 
run around this roadway to determine 
whether or not the novel method of cross 
or transverse ventilation, in place of the 
usual longitudinal ventilation, was prac- 
ticable and whether the cross air cur- 
rents should be up or down. Transverse 
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Loft: 
Mouth of 
entry after 
explosion. 


ventilation with rising currents was 
found best. When the system installed 
at the Holland Tunnel as the result of 
these tests proved highly successful, the 
same method was applied to vehicular 
tunnels constructed subsequently in this 
country. 

Other problems studied were the ac- 
cumulation of fire damp in gassy mines 
employing auxiliary ventilation; testing 
of rescue apparatus and masks; deter- 
mination of diffusion of gases; testing 
of fire-extinguishing methods and appa- 
ratus; testing of gas-detecting devices. 


TESTING STRENGTH OF PILLARS 

Testing the strength of pillars, either 
temporary or permanent, is of great in- 
terest to mining men in order that the 
proper size of pillars may be determined. 

In connection with testing for the An- 
thracite Mine Caving Commission and 
other work, the author has found that 
specimen blocks of coal do not give true 
values of the bearing strength. Coal 
under high pressure is_ semi-plastic. 
Under higher pressure, as shown by geo- 
logic folding, it is truly plastic. The 
tests on coal in the bed at the Experi- 
mental Mine have as yet been confined 
to the preliminary stage because of re- 
duction in available funds. Aside from 
this, tests have been made on the bearing 
strength of blocks of potash salt from 
the Carlsbad potash mines, and correl- 
ative study of convergence of roof and 
floor in mining is being carried on in 
two coal mines in the Pittsburgh district 
and in the mine under Government lease 
to the United States Potash Company at 
Carlsbad, N. Mex. 

In concluding this description of the 
Experimental Mine work covering 25 
years of useful activities, the author of 
this paper, who was in supervisory con- 
trol, points out that a large degree of 
the success was attained through the 
ability and hard work of the men con- 
nected with it. H.C. Howarth, the mine 


(Continued on page 61) 
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News and Views 


ot Interest to Mining Men 


@ ANACONDA COPPER MINING 
COMPANY on September 7 signed an 
agreement with the Building and Metal 
Trades groups covering wages and work- 
ing conditions for two years, after which 
time the agreement automatically re- 
news itself from year to year unless no- 
tice is given by either party not less than 
45 days before September 20 in any year 
that changes are desired. The agreement 
covers 14 unions, and sets forth that 
there shall be no cessation of work dur- 
ing the life of the contract, and sets up 
an Industrial Relations Committee to ad- 
just disputes. It fixes minimum wages 
with provision for increases in wage 
rates per day when the price of electro- 
lytic copper is or exceeds 9 cents per 
pound. 


@ WEST KENTUCKY coal operators 
recently adjusted their differences with 
District No. 23 of the United Mine Work- 
ers of America by signing a contract for 
a general increase in wages which affects 
more than two thousand miners. Wages 
were increased from $3 to $3.50 per day 
for outside work and from $4 to $4.50 
for inside work. The seven-hour day 
was also specified. 


@ SKILLINGS MINING REVIEW for 
October 24 states that “Business on the 
Great Lakes is at the highest rate of the 
present decade, that it is anticipated 
that shipments of iron ore for the month 
of October will exceed eight million 
tons.” 


@ THE AMERICAN SMELTING AND 
REFINING COMPANY is said to be in- 
vesting heavily in gold lode claims in 
Alaska. 


@ APPROXIMATELY 150 executives of 
trade associations attended the annual 
convention of the American Trade Asso- 
ciation Executives held in Cleveland late 
in October. 


@ THE KANAWHA COAL OPERA- 
TORS ASSOCIATION held its annual 
meeting at Charleston, W. Va., October 
15. All officers were reelected including 
C. A. Cabell, president Carbon Fuel Com- 
pany, as president of the Association; 
W. C. Mitchell, of the Hatfield Campbell 
Creek Coal Company, vice president; 
John L. Dickinson, of the Kanawha Val- 
ley Bank, treasurer; and Duncan C. Ken- 
nedy, executive secretary. Directors of 
the Association are A. S. Wilson, Boone 
County Coal Corp.; W. H. Pettus, Col- 
cord Coal Company; Frank Hornickel, 


Anchor Coal Company; F. O. Harris, 
Cannelton Coal & Coke Company; John 
S. McKeever, of the Kanawha and Hock- 
ing C. & C. Company; A. W. Pollock, 
Spruce River Coal Company; Garner 
Williams, Cabin Creek Consolidated Coal 
Company; John Laing, Wyatt Coal Com- 
pany; and P. C. Thomas, Koppers Coal 
Company. After the business session 
which occupied only the morning, the af- 
ternoon and evening were devoted to golf 
and bridge and to the annual banquet, 
where Dr. D. W. Daniel, of Clemson Ag- 
ricultural College, and John D. Battle, 
executive secretary of the National Coal 
Association, were the guest speakers. 


@ APPLICATION for a trade practice 
conference for the carbon dioxide indus- 
try in the United States has been filed 
with the Federal Trade Commission by 
the Carbon Dioxide Institute, Inc. There 
are 30 members of the Institute engaged 
in the manufacture of carbon dioxide 
either in liquid or solid form, which is 
approximately one-half the firms in the 
country engaged in such production. Vol- 
ume of sales for the entire industry in 
1935 approximated $9,500,000. The in- 
dustry has an invested capital of about 
$25,000,000 and employs about 1,500 
workers. 


@ SECRETARY OF THE INTERIOR 
HAROLD L. ICKES recently an- 
nounced award of contract for the de- 
livery of 3,286,422 pounds of reinforcing 
steel for the All-American Canal project 
in California. Contract was awarded 
Columbia Steel Company. 


@ THE galvanizers’ committee under 
the sponsorship of the American Zinc In- 
stitute will hold its initial meeting at 
Pittsburgh, Pa., November 18 and 19. 
The two-day program at Pittsburgh will 
cover technical and operating problems 
in the galvanizing department with spe- 
cial reference to galvanizing sheets. 
Plans also will be presented for the for- 
mation of a permanent organization in- 
cluding the adoption of a constitution and 
by-laws to supersede the temporary or- 


ganizing committee now functioning. 
Chairman of the committee is F. G. 


White, of Granite City Steel Company, 
of Granite City, Ill. E. V. Gent, secre- 
tary of the American Zinc Institute, is 
also secretary to the organizing com- 
mittee. 


@ ANTHRACITE INDUSTRIES, INC., 
announces that during the year it will 
conduct additional shows similar to the 
highly successful show staged at Spring- 
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field, Mass., at the Eastern States Ex- 
position. Shows will be presented in 
Philadelphia, Boston and Baltimore. 


@ THE value of the recoverable gold, 
silver, copper, lead, and zine produced 
in Montana in 1935, according to T. H. 
Miller, of the Salt Lake City field office 
of the United States Bureau of Mines, 
was $30,918,228, or more than double the 
value ($14,439,363) of the output in 1934. 
The gain was due chiefly to the marked 
increase in the output of copper ore and 
lead-zine ore from mines at Butte and to 
continued increase in the output of sili- 
ceous gold ore from nearly all the gold- 
mining districts in the state. There were 
heavy increases in the output of each 
metal; gold increased from 97,445.95 
ounces in 1934 to 151,088.03 ounces in 
1935, silver from 4,006,468 to 9,322,951 
ounces, copper from 63,265,000 to 154,- 
957,470 pounds, lead from 20,010,000 to 
31,177,525 pounds, and zine from 61,442,- 
256 to 109,561,477 pounds. Affecting 
strongly the output of each metal was 
the uninterrupted operation in 1935 of 
the mines at Butte; in 1934 these mines 
were closed for about five months be- 
cause of unsettled labor conditions. 


@ THE fall meeting of the Coal Divi- 
sion of the American Institute of Mining 
and Metallurgical Engineers was held 
at the William Penn Hotel, Pittsburgh, 
Pa., October 22 and 23. Mr. Eugene 
McAuliffe, president of the Union Pacific 
Coal Company, is chairman of the divi- 
sion. In the two-day session several pa- 
pers of interest to the coal mining indus- 
try were presented. On Thursday after- 
noon the meeting adjourned to the Cathe- 
dral of Learning, University of Pitts- 
burgh, where Dean Allbrook presented 
paper prize awards. John T. Ryan, vice 
president Mine Safety Appliance Com- 
pany, was chairman of the informal din- 
ner; Eugene McAuliffe was toastmaster, 
and the speakers included Dr. George 
Otis Smith, former head of the United 
States Geological Survey; Erskine Ram- 
say of the Alabama By-Products Cor- 
poration, Howard N. Eavenson of Pitts- 
burgh, and A. B. Parsons, secretary of 
the Institute. Several inspection trips 
were arranged for Friday, October 23, 
with M. C. Cooper, Hillman Coal & Coke 
Co., in charge. Delegates visited the 
Bureau of Mines Experimental Labora- 
tories and Experimental Mine. The 
plant of the Mine Safety Appliances Com- 
pany, the Carnegie Institute of Tech- 
nology Coal Laboratory and three clean- 
ing plants. 


@ THE greatest mine disaster in the 
Coeur d’Alenes, in loss of human lives, 
occurred at midnight, Oetober 5, when 
the cable in the Morning mine snapped 
and the cage with 10 men dropped 800 
ft. into the sump. The men had just en- 
tered the lower level of the cage and the 
cager had signaled for the skip to be 
lowered so that the men could enter the 
upper level. This was at the 3,050-ft. 
station. The cable broke 1,200 ft. above 
the cage so that when the men were 
plunged into the bottom of the shaft, 
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not only did the heavy cage pile on top 
of them but also 5,600 lbs. of wire rope. 
Acetylene torches had to be used to re- 
move the mass of debris which had piled 
onto the men. It required several hours 
to remove the bodies, some of which were 
not recognizable. A coroner’s jury was 
unable to fix the blame for the disaster. 


@ A REGISTRATION statement for the 
sale of $25,000,000 of 15-year first mort- 
gage and collateral trust bonds was re- 
cently filed with the Securities and Ex- 
change Commission by Koppers Com- 
pany of Pittsburgh, Pa. 


Proceeds from this issue will be used 
to redeem $17,746,000 principal amount 
of the company’s 544 percent debenture 
gold bonds at 103%, amounting to $18,- 
367,110, to retire notes payable in the 
amount of $4,650,000 and the balance for 
added working capital. The remainder 
of the company’s outstanding 5 percent 
and 5% percent debenture gold bonds, 
amounting to $9,057,000 will be re- 
deemed with other funds, of which 
$3,000,000 has been borrowed from com- 
mercial banks on one to five year un- 
secured serial notes at rates of from 1% 
to 3% percent. 


The contemplated new issue will be 
Series A, bearing 4 percent interest, 


maturing November 1, 1951. Interest 
will be payable semi-annually on May 1 
and November 1, without deduction for 
the Pennsylvania tax up to 5 mills. The 
Connecticut 4-mill tax, California 2-mill 
tax and Massachusetts income tax not 
exceeding 6 percent will be refundable 
on application. There will be an annual 
sinking fund which will retire over 40 
percent of the issue upon maturity in 15 
years. 

Property plants and equipment of the 
Koppers Company have been appraised 
by Day and Zimmermann, Inc., at a de- 
preciated value of $34,720,764. In ad- 
dition, securities owned by the Koppers 
Company and to be pledged under the 
proposed issue have a market value, or 
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value as appraised by Day and Zimmer- 
mann, in excess of $34,000,000. 

The officers of Koppers Company are: 
J. T. Tierney, president; Joseph Becker, 
J. B. Black, H. Doolittle, J. N. Forker, 
A. MacArthur and C. J. Ramsburg, vice 
presidents; S T. Brown, treasurer and 
assistant secretary. The above, with 
H. Lee, G. B. Shipley and J. P. Williams, 
Jr., form the board of directors. Other 
vice presidents are: Fred Denig, W. R. 
Morris, W. F. Perkins, D. M. Rugg, E. L. 
Smith, J. I. Thompson and Joseph Van 
Ackeren. John D. Shaner is secretary 
and assistant treasurer. Thomas J. 
Michie, Jr., and Edmund S. Ruffin, Jr., 
are assistant secretaries. 


@ A NEW bulletin just issued by the 
University of Illinois deals with possible 
recovery of coal from waste at Illinois 
mines. It is written by Cloyd M. Smith 
and David R. Mitchell, and is known as 
Bulletin 285, Engineering Experiment 
Station. 


@ HECLA MINING COMPANY has 
started construction of a 200-ton mill to 
handle ores from the Polaris mine in the 
silver belt to the Coeur d’Alenes in north 
Idaho. This is one of the two major mill 
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construction projects which the Hecla 
has started. The other is the mill at 
Burke, Idaho, which the Hecla Company 
and the Bunker Hill & Sullivan Company 
will erect as a joint enterprise to treat 
the ores of the Star mine which those 
two companies own. 

The ground for the Polaris mill has 
been cleared and timber already brought 
in. The plant will be erected at the 
mouth of the Silver Summit tunnel, 
through which the ore will be brought 
from the Polaris. It will be located about 
1,000 ft. from the tracks of the O.W. R. 
& N. Railroad. The crushing capacity of 
the new plant will be 500 tons in eight 
hours. Construction will require about 
four months. 


The process of opening the Polaris ore 
bodies is proceeding with highly satisfac- 
tory results. The shaft was sunk last 
year to the 920-ft. level and this year the 
ground has been extensively explored and 
large bodies of high-grade mill feed sil- 
ver ore opened. The company is now ex- 
tending its three-compartment shaft be- 
low the 920-ft. level. This extension is 
to be 500 ft. and is almost completed. It 
is progressing at the rate of 5 ft. per 
day. 

Hecla now owns, or controls the owner- 
ship, in a large area of the best ground, 
so far proven, in the silver belt. 


@ ABOUT three miles east of the 
Polaris development lies the Galena prop- 
erty of the Callahan Zinc-Lead Company 
which also is to be developed on a large 
scale under the management of Frank 
Eichelberger, the president, who is cred- 
ited with making the big success of the 
Sunshine mine. The shaft on the Galena 
has been unwatered to a depth of 200 ft. 
and the work of extending the Vulcan 
tunnel has been started. Its purpose is 
to cut what is believed to be a continua- 
tion of the Sunshine shear zone. 
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“THERE has been a marked increase 
in the consumption of products made 
from copper and its alloys during the 
first nine months of this year, and the 
outlook for the fourth quarter is most 
encouraging,” Mr. F. S. Chase, president 
of the Copper & Brass Research Associa- 
tion, announced at the 15th annual meet- 
ing of members. “Present indications,” 
he said, “point to the tonnage for 1937 
exceeding that of the present year by 
most consuming industries. 

The following officers were elected: 

President, F. S. Chase, president of 
Chase Brass & C opper Company, Inc.; 
vice presidents, John A. Coe, president of 
the American Brass Company; C. D. 
Dallas, president of Revere Copper and 
Brass, Incorporated; Wylie Brown, presi- 
dent of Phelps Dodge Copper Products 
Corporation; treasurer, C. D. Dallas, 
president of Revere Copper and Brass, 
Incorporated; secretary, Bertram B. 
Caddle. 

Following are those elected to the Ex- 
ecutive Committee: J. A. Doucett, Revere 
Copper and Brass, Incorporated; R. L. 
Coe, Chase Brass & Copper Company; 
John A, Coe, Jr., The American Brass 
Company; Wylie Brown, Phelps Dodge 
Copper Products Corporation; W. M. 
Goss, Scovill Manufacturing Company; 
H. W. Steinkraus, Bridgeport Brass 
Company. 

The Board of Directors elected include 
the members of the Executive Committee 
and the following: F. S. Chase, Chase 
Brass & Copper Company; C. D. Dallas, 
Revere Copper and Brass Incorporated; 
John A, Coe, The American Brass Com- 
pany; R. E. Day, Bridgeport Brass Com- 
pany; E. C. Goss, Scovill Manufacturing 
Company; J. P. Lally, C. G. Hussey & 
Company; C. C. Limbocker, Wolverine 
Tube Company; H. A. Staples, Phelps 
Dodge Copper Products Corporation; F. 
L. Riggin, Mueller Brass Company, and 
Bertram B. Caddle, Secretary of the Cop- 
per & Brass Research Association. 


@ THE annual meeting of the National 
Association of Manufacturers, being its 
forty-first convention, will be held at the 
Waldorf Astoria Hotel, New York City, 
December 9 and 10, 1936. In conjunction 
with the meeting will be held the Con- 
gress of American Industry. 


@ THE LILLEBROOK COAL COM- 
PANY has purchased the properties of 
the Killarney Coal Company, which in- 
clude 1,300 acres of coal land and produc- 
tion capacity of about 30,000 tons per 
month. J. L. Hunt, vice president and 
general manager of Lillebrook, will oc- 
cupy the same position in the new com- 
pany and J. A. Ailstock will be superin- 
tendent. 


@ COPPER ROOF- 
ING, whose history 
goes back through 
the centuries, is now 
entering the period 
of its greatest ex- 
pansion. 


The copper com- 
panies, who nat- 
urally value the 
economy of the 


metal, are applying 
copper roofs in rap- 
idly increasing num- 
bers on their houses 


and factory build- 
ings. Most of the 
mines are situated 
in localities where 


weather conditions are very severe on 
roofs. 

The present low price of copper roofs 
is due to the price of the metal, plus an 
improved rolling-mill practice and a 
patented construction. Use of the pat- 
ents is licensed by the Copper Roofs 
Corporation of Milwaukee, whose double- 
lock roofs are now found on homes in 
every part of the country. 

In Arizona the roofs have been applied 
at Superior, Ajo, Miami and Clarksdale 
by the Magma Copper Company, the 
Phelps Dodge Corporation, the Miami 
Copper Company, the Inspiration Con- 
solidated Copper Company and the United 
Verde Copper Company, respectively. In 
Tooele, Utah, they are used by the Inter- 
national Smelting Company, and in Mon- 
tana both the Anaconda Wire and Cable 
Company and the Anaconda Copper Min- 
ing Company have installed the latest 
type copper roof. 

The Copper Roofs Corporation, whose 
product is the first copper roof ever sold 
in a large volume, reports that its deal- 
ers find their greatest field lies in re- 
roofing the average American home. As 
this represents a tremendous market it 
is understandable that millions of addi- 
tional pounds of copper will be used 
every year in the domestic market alone. 


@ THE American Society of Civil Engi- 
neers held its fall meeting in Pittsburgh, 
October 13 to 16. Considerable attention 
was given to the light weight structural 
steels and alloys, a number of papers 
being presented on this subject. 


@ THE forty-fourth annual meeting of 
the Illinois Mining Institute was held 
at the Hotel Abraham Lincoln, Spring- 
field, Ill., October 23. Papers presented 
included “New Developments in Improv- 
ing Undercutting Machine Bits,” by John 
Parker, superintendent Inland Steel 
Co.; “The Importance of Personal Health 
in Good Safety Practice,” by T. J. 
Thomas, president Valier Coal Co.; “The 
Coal Industry’s New Opportunity,” by 
Mare Bluth. The annual dinner was 
held on Friday evening, October 23, with 
Paul Weir, vice president Bell & Zoller 
Coal & Mining Co., serving as toast- 
master. C. S. Hosford, Jr., chairman of 
the National Bituminous Coal Commis- 
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Copper roof on company owned mine house, Magna 
Copper Co., Superior, Ariz. 


sion, was the speaker of the evening 
when he discussed “Future Relations of 


the Coal Industry Under the Govern- 
ment.” 


@ DIRECTORS of the Utah Copper 
Company are proposing the merger of 
that company with Kennecott Copper 
Corporation which owns 99 percent of 
Utah. A meeting of stockholders was 
called for November 9 to act upon the 
proposal. 


@ THE executive offices of the Monta- 
vello Coal Mining Company have been 
moved to Aldrich, Ala. D. A. Thomas, 
president of the company, will be perma- 
nently located at this point. 


—Personals— 


Herbert R. Smith has been elected vice 
president of the Maryland New River 
Coal Company. 


William Moorhead was recently se- 
lected as the safety engineer for the 
Utah Fuel Company. 


A. A. Hoffman recently was appointed 
manager for the American Potash and 
Chemical Corporation. 


George A. Schultz recently accepted 
the position as superintendent of the Hi- 
Heat Coal Company properties, at Rains, 
Utah. 


Walter C. Smith has returned to the 
United States from Peru where he has 
been carrying on experimental work in 
copper refining. Mr. Smith is metal- 
lurgist for the Cerro de Pasco Corpora- 
tion. 


Frederick S. Cook was recently ap- 
pointed Pacific Coast manager for the 
Robert W. Hunt Company of Chicago. 
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Philip D. Wilson, vice president of the 
Pardners Mines Corporation, N. Y., is in 
Europe. 


E. F. Entwistle has been appointed 
general manager of the Lackawanna 
plant of the Bethlehem Steel Company. 


Erskine Ramsay was a special guest 
of honor at the annual dinner of the 
Coal Division of the A.I.M. & M. E. at 
Pittsburgh, October 22. 


A. H. Reeder, general superintendent 
of the Stonega Coke and Coal Company, 
Big Stone Gap Va., has been seriously 
ill for the past six weeks. 


Chester H. Lang, General Electric 
Company, has been appointed as the 
company’s representative in the con- 
solidation of the advertising sections and 
the appliance and merchandising sections 
of the company. Mr. Lang was ap- 
pointed manager of the publicity depart- 
ment of this company in 1932. He has 
been with General Electric since 1919. 
He is manager of broadcasting for the 
company and chairman of the board of 
the Advertising Federation of America. 


Clyde E. Williams was recently elected 
chairman of the Iron and Steel Division 
of the American Institute of Mining & 
Metallurgical Engineers. 


George B. Harrington, president of the 
Chicago, Wilmington & Franklin Coal 
Company, Chicago, Ill., was a delegate 
to the World Power Conference. 


R. W. Crosby was recently appointed 
general superintendent of Suyoc Con- 
solidated Mining Company of the Philip- 
pine Islands. 


James F. Callbreath has returned to 
Washington after spending the summer 
at his ranch at Alamosa, Colo. 


Ernest L. Bailey, former chief of the 
West Virginia Department of Mines, has 
organized the West Virginia Cannel 
Coals, Inc. Associated with him is T. 
V. Arden and P. R. Simms, of Charleston, 
W. Va. 


H. C. Dudley, president of the Cusi 
Mexicana Mining Company, has been in 
the Southwest on a business trip. 


LeRoy Salsich, president of the 
Oliver Iron Mining Company, is again at 
Duluth after an Eastern trip. 
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T. J. Thomas 


T. J. Thomas, president of the Valier 
Coal Company, was the presiding officer 
at the 44th annual meeting of the Illinois 
Mining Institute, of which he is presi- 
dent. 


T. A. Beckley has been appointed 
superintendent of Mine No. 2 of the De- 
troit Mining Company in West Virginia. 


Edgar C. Bain, vice president in 
charge of metallurgy for the United 
States Steel Corporation, was recently 
elected president of the American So- 
ciety of Metals. 


John G. Baragwanath, of the Pardners 
Mines Corporation, recently presented a 
series of articles on the Adventures of 
Mining Engineers, which were published 
in Hearst’s Cosmopolitan. 


H. W. Harman has joined the research 
department of the Stearns Magnetic 
Manufacturing Company, Milwaukee, 
Wis. 


The 37th Annual Convention of the 
International Acetylene Association will 
be held November 18, 19 and 20 at the 
Hotel Jefferson, St. Louis, Mo. Julian D. 
Conover, secretary, the American Mining 
Congress, will preside at the Heavy In- 
dustries Session on Thursday afternoon 
when the following papers of special in- 
terest to mining will be presented: 
“Welding in Mining Operations (Hard- 
Facing, Maintenance of Mining Machin- 
ery, Electrical Equipment, Rail Fabrica- 
tion and Bonding),” by G. Stuart Jenkins, 
general superintendent, The Consolidated 
Coal Co., and “Oxy-Acetylene Welding 
Practices in the Metal Mining Industry,” 
by H. R. Wass, St. Joseph Lead Com- 
pany. 


Frank Malcolm Farmer has_ been 
elected chairman of the Engineering 
Foundation, the research organization of 
the National Engineering Societies. 


THE MINING CONGRESS JOURNAL 


M. N. Wilkey, for some time identified 
with the West Virginia coal fields, has 
been elected vice president and sales 
manager for the Coil Coal & Mining 
Company. 


Hayden F. Sears is now stationed at 
Hibbing, Minn., in the capacity of engi- 
neer for Pickands Mather & Company. 


W. A. Vine has joined the staff of the 
Tintic Standard Mining Company at 
Dividend, Utah. 


A. D. Carlton, Cleveland Cliffs Iron 
Company and president of the American 
Wholesale Coal Association, will address 
the National Coal Credit Association at 
its Detroit meeting. 


M. McCarthy, Jr., has been promoted 
to district manager of the Anaconda 
Wire & Cable Company with headquar- 
ters at Cincinnati, Ohio. 


G. J. Schaeffer was recently appointed 
superintendent of the Mallory Coal Com- 
pany. 


W. M. Lacey has been appointed 
superintendent of the Alabama By-Prod- 
ucts Coal Corporation. He was formerly 
connected with the Montavello Coal Com- 
pany. 


John J. Cruzon has joined the staff of 
the Gnome Gold Mining Corporation at 
Elk City, Idaho. 


Z. C. Wagoner has been appointed gas 
engineer for the Amherst Fuel Company, 
of Charleston, W. Va. 


William Yates was recently made 
general superintendent of the coal prop- 
erties controlled by C. H. Mead Coal 
Company. 


Robert T. Schultz has accepted a posi- 
tion with the Manning Gold Mining 
Company at Fairfield, Utah. 


Geo. W. Craft was recently appointed 
superintendent of the Little War Creek 
Coal Company. 


Jesse Hughes has been appointed 
safety engineer of the Enos Coal Mining 
Company. 


T. S. Davey has accepted the manage- 
ment of the Silverado Mines of the 
Sierra Consolidated Mines, Inc., of Ne- 
vada. 


A. F. Marshall has accepted appoint- 
ment as general manager and assistant 
to the president of the Davis Coal & 
Coke Company. 
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The Manufacturers Viewpoint 


@ EXTENSIVE new manufacturing 
development plans of the Atlas Powder 
Company were announced October 7 by 
Leland Lyon, president of the company. 
The company is purchasing a large tract 
of land near Wilmington, Del., and con- 
struction will begin immediately on the 
first unit of a plant for the manufacture 
of industrial chemicals. The expenditure 
involved is approximately $1,000,000. A 
tidewater location on the Delaware 
River provides favorable conditions for 
the present plans and room for future 
expansion. 

The first unit of the plant will be 
devoted to operations involving the elec- 
trolytic reduction of sugars to their cor- 
responding higher alcohols. This opens 
up an entirely new phase of organic 
chemistry and marks the initial entry of 
the Atlas Powder Company as a supplier 
of base materials in this field. For the 
present only two of these alcohols, Man- 
nitol and Sorbitol, will be offered, but 
others will be available in the near fu- 
ture. Both of these products are new 
as industrial materials at commercial 
prices and many new uses have been 
found for each. The products to be man- 
ufactured in the new plant will serve 
many industries, including textile, 
leather, paper, printers’ rolls. 

Atlas officials have been working for 
several years on the new project. Basic 
processes and methods have been worked 
out in the Atlas Research Laboratory, 
in a pilot plant and in a semi-commercial 
plant, which has been in production long 
enough to thoroughly prove commercial 
possibilities, 

The new operations will be conducted 
under the Industrial Chemical Depart- 
ment, which is under the general direc- 
tion of Mr. E. W. Maynard, vice presi- 
dent of the company. 


@ SMALLEST of the Sullivan family 
of core drills, the new No. 12 has a 50 
percent increase in drilling speed. This 
adaptable light-weight machine is 4 ft. 
7 in. high and weighs little over 1,000 lb. 
Four compact parts—hoist, engine, 
swivelhead, and frame—can be quickly 
dismantled for easy transportation. Re- 
serve strength is built into every part to 
overcome any possibility of breakdown. 
Hydraulic or screw-feed swivelhead 
which can be set for drilling at any 
desired angle. Variable speeds make 
efficient operation possible in either soft 
or hard formation. Gasoline or electric 
drive. Bulletin D-10. Suiiivan Machin- 
ery Company, Michigan City, Ind. 


@ ALLEN-SHERMAN-HOFF COM- 
PANY has just released a new catalog 
which describes their complete line of 
hydroseal pumps. Copies may be ob- 
tained by addressing this company at 
their Philadelphia office. 


@ RECAPTURING 
four tons of china 
glaze a week (val- 
ued 6 cents to $2 a 
pound depending 
upon type) 10 elec- 
trostatic dust pre- 
cipitators newly de- 
veloped by Westing- 
house research and 
installed by Pang- 
born Corporation on 
five automatic glaz- 
ing machines in the 
Homer Laughlin 
China Company, 
Newell, W. Va., will 
soon pay for them- 
selves out of sav- 
ings. In addition, 
floor space and 
cleaning time are 
but one-tenth for- 
merly required by 
the settling cham- 
bers, which the 98 percent efficient elec- 
trostatic units replaced. 

With each automatic machine spouting 
five dishes a second (300 per minute; 
8,000 dozen daily) and spraying 8 gallons 
(116 lbs.) of liquid glaze mixture a min- 
ute, the huge settling chambers previ- 


Eight 
Day. 
the automatic loader filled, which 
places one dish at a time on the 
conveyor belt of the automatic spray 


Thousand Dozen Dishes a 
This workman merely keeps 


glazing machine. The electrostatic 

precipitator in background catches 

excess glaze and feeds it into the re- 
circulating glaze. 


ously salvaged 1,200 pounds per week of 
expensive ingredients from the excess 
spray; but cleaning was difficult, time 
consuming, and unhealthful task. The 
present electrostatic glaze-saver snares 
particles as small as one micron in size, 
collects an additional 400 pounds of glaze 
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Old and New Side by Side. 

cipitator (right) catches one-third more glaze, saves 

cleaning time and 300 square feet of floor space as com- 
pared to the replaced settling chambers on left. 


The new 98% efficient pre- 


per week (1,600 lbs. total), makes avail- 
able 300 sq. ft. of additional floor space 
per machine and deposited material is 
collected by merely hosing-out the ion- 
izing chamber with water. In operation 
the glaze collected on the plates auto- 
matically falls back into the booth and is 
immediately fed into the recirculating 
glaze; the only cleaning necessary is to 
remove the small quantity of glaze at 
the end of a day which has collected on 
the plates. 

New in principle and invented by West- 
inghouse Researcher Gaylord Penney, 
each of these 2,400 c.f.m. self-contained 
electronic precipitators first ionizes in- 
coming particles with 15,000 volts d.c. 
and subsequently attracts the charged 
particles to deposit plates by a 7,500- 
volt d.c. electrostatic field in the collector 
assembly. Operation cost is negligible, 
each unit when operating at full ca- 
pacity consuming but 75 watts. 

Such units promise unlimited applica- 
tion for industrial air cleaning and offer 
hitherto unattainable operating efficiency. 


@ BULLETIN No. 7066 has just been is- 
sued by the Cameron Pump Division of 
Ingersoll-Rand Company. It covers their 
line of Coupled Pumps, of capacities from 
150 to 5,000 g.p.m. against heads between 
20 and 250 ft. These pumps are used 
for handling nearly all liquids, such as 
water, gasoline, brine, ammonia, fruit 
juices, starch, white water, naphtha, al- 
cohol, benzine, soap liquids, dyes, cutting 
compound, chemicals, sugar liquors, tan- 
ning extracts, beverages, acid mine 
water, and many others. The bulletin 
shows many views of pump installations, 
as well as the construction details of the 
coupled pump. A copy of Bulletin No. 
7066 may be obtained from Ingersoll- 
Rand Company, 11 Broadway, New York, 
No 
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@ WORTHINGTON PUMP & MaA- 
CHINERY CORPORATION have re- 
cently released a four-page bulletin 
dealing with Worthington centrifugal 
pumps, with automatic priming, electri- 
cally operated. They also have issued a 
four-page folder dealing with com- 
pressed air at lower costs, featuring 
Worthington feather valve compressors. 


@ THE AMERICAN FOUNDRY 
EQUIPMENT COMPANY has just an- 
nounced a new 24-page data book, No. 
22, which deals with dust control, fea- 
turing information upon the American 
Dustube dust collector. They also have 
released booklet No. 561 which gives 
complete information about the Ameri- 
can line of flasks and jackets. 


@ BROWN & SHARPE MANUFAC- 
TURING COMPANY of Providence, R. 
I., recently announced their No. 12 mill- 
ing machine which presents a radical 
departure in this type of equipment, 
being operated through electrical con- 
trols rather than mechanical tripping. 


@ RECENTLY off the press is a new 
28-page book No. 1619 on Link-Belt auto- 
matic coal stokers for industrial and 
commercial use in capacities up to 300 
h.p. The book is copiously illustrated, 
reproduces numerous letters from users, 
and gives much pertinent data. 


@ THEORY and PRACTICE of MINE 
VENTILATION is the title of a book 
just published by William J. Montgom- 
ery, consulting engineer, the Jeffery 
Manufacturing Company, Columbus, 
Ohio. The book is beautifully printed 
and bound with a flexible leather bind- 
ing. It contains 43 sections. The author 
is one of the noted authorities on mine 
ventilation problems and the data pre- 
sented in the book is based upon 33 
years experience in designing and speci- 
fying fans for mine ventilation service. 


@ THE INDEPENDENT PNEUMATIC 
TOOL COMPANY have announced their 
new No. 401 and No. 402 clay diggers, in 
which have been developed a type of con- 
struction entirely different from present- 
day clay diggers. 

The outstanding feature of these tools 
is the new Thor pigtail rubber bumper. 
This spiral bumper fits around the shank 
of the spade as well as inside the re- 
tainer, thus forming an effective packing 
that prevents dirt or gravel from enter- 
ing. The Thor No. 401 clay digger is 
especially adapted for tunnel work, and 
can be used in caissons and large tunnels 
where the ground is especially hard. 
Both have ball end butts and can be used 
for vibrating concrete in forms by tamp- 
ing wood or steel forms. 


@ THE CARPENTER STEEL COM- 
PANY of Reading, Pa., has recently 
published a 44-page monograph entitled 
“Alloy Steel Simplified.” 
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@A NEW “truss-frame,” sealed ball 
bearing, belt conveyor carrier, that is 
“light, strong and comparatively inex- 
pensive,” has recently been announced 
by Stephens-Adamson Manufacturing 
Company of Aurora, Ill. This carrier is 
of the 3-roll in line design with outer 
rollers inclined to give the belt a 20° 
trough. The whole roller assembly is 
tilted to center the belt without guide 
rollers and particular effort has been 
made to produce a carrier that would 
minimize wear and tear on the conveyor 
belt. All parts are made of steel and 
malleable iron. The rollers are built of 


5-in. diameter steel tubing with ends 
smoothly rounded over the pressed steel 
end plates to prevent any tendency to 
fray the belt. Roller ends are recessed 
to house the bearings and allow rollers 
to be closely spaced to eliminate danger 
of pinching belts. Renewable, cartridge- 
type ball-bearings are used throughout. 
Each bearing has been packed with 
grease and sealed at the factory and 
should be good for several years of oper- 
ation before attention is necessary. The 
unique truss type frame appears to be 
unusually light and rigid, with the load 
carried by a tension rod instead of de- 
pending upon the stiffness of a heavy 
cross member for support. 


@ THE JOY MANUFACTURING COM- 
PANY, Franklin, Pa., has announced 
plans to increase its plant facilities. 
Their present plant has been operating 
two shifts per day for the past year and 
the recent order for snow removal equip- 
ment awarded the company by the City 
of New York necessitates an increase in 
their facilities. 


@ A NEW and improved design of West- 
inghouse type SK explosion tested, fan- 
cooled, totally-enclosed, direct current 
motors has recently been announced. 
Available in sizes from 5 to 75 h.p. and 
115, 230 and 550 volts they are designed 
for use in locations where explosive gases 
or dust may exist. 


@ THE engineering department of the 
Stearns Magnetic Mfg. Co., 675 South 
Twenty-eighth Street, Milwaukee, Wis., 
has released a booklet describing and 
illustrating its line of Type “K” High 
Duty Magnetic Separators. It is cata- 
logued as Bulletin No. 700 and super- 
sedes Bulletin No. 10. 

The Stearns Type “K” separator is de- 
scribed as being particularly successful 
in treating material formerly classed as 


not susceptible to magnetic attraction. 
It employs a principle of design which 
provides increasing stages of inductive 
magnetic intensity to build up a mag- 
netized property in light, difficult par- 
ticles, thus effecting an efficient separa- 
tion. 

Bulletin No. 700 serves to introduce 
two members of the Type “K” family, 
one being the Type “KT,” which utilizes 
the principle of mounting the magnetic 
fields in tandem arrangement. And the 
new Stearns model, Type “KU,” which 
is a modification of the standard Type 
“K 


@ THE DAVIS EMERGENCY EQUIP- 
MENT COMPANY, INC., of 55 Van 
Dam Street, New York City, is offering 
to the mining industry for the first time 
a specially designed safety hat said to 
carry the desirable features of light 
weight and greater protection. It is 
known as the McDonald safety hat which 
is molded of duraluminum, which is the 
metal now used in the construction of 
aeroplanes. 


@ DIRECTORS of the Tide Water As- 
sociated Oil. Company and the Tide 
Water Oil Company have approved an 
agreement for merging the two com- 
panies and Associated Oil Company into 
a group to be known as the Tide Water 
Associated Oil Company. The plan was 
submitted to stockholders on November 
10. 


PETER F. LOFTUS 


Consulting Engineers 


ENGINEERING AND ECONOMIC  SUR- 

VEYS. ANALYSES AND REPORTS ON 

POWER APPLICATIONS AND POWER 

COST PROBLEMS OF THE COAL MINING 
INDUSTRY 


Oliver Building Pittsburgh, Pa. 


JAMES H. PIERCE & COMPANY 
ENGINEERS AND MINE MANAGERS 


A successful background in the practical solution 
of difficult engineering and maragerial problems. 


Reports—Valuations—Appraisals—Cost Analysis 
Scranton Electric Building, Scranton, Pa. 
Whitehall Building, New York, N. Y. 
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lower costs 


greater speed 


CHIEF ENGINEER 
D.C.DESIGN 


These Machines meet | 
any Emergency 
PECIFY BRUSHES” 


@ Electrical equipment must be designed to meet any emer- 
gency—sustained overloads, sudden peaks or heavy mechan- 
ical shocks. Modern industry will not put up with failure. 

The designing engineer carefully considers every element 


entering into the product he is creating. There must be no 
weak point. Every part must be capable of meeting the emer- 
gencies of heavy duty service. 
That is the reason designing 
engineers specify “SA” Series 
Brushes. 

That is also the reason oper- 
ators, who have tried them, 
specify “SA” Series grades for 


all equipment in their charge. 
They have proved for others 
their ability to meet 
emergencies. 
Let Them Prove It for You! 


There is a National Pyramid Brush for Every Class of Service 


NATIONAL CARBON COMPANY, INC. 


—-. SALES DIVISION, CLEVELAND, OHIO 
of Union Carbide UCC) and Carbon Corporation 
Branch Sales Offices: New York, Pittsburgh, Chicago, San Francisco 


WORTHINGTON SELF-FEEDING DRIFTERS 


have proved their 
money-making superiority 


Exclusive Features... 

INDEPENDENT ROTATION 
FREE-HAMMERING PISTON 
PNEUMATIC FEED 
SLIDING TRUNNION 


@ Note the 
HOLE SPOTTER 
for collaring drill holes 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
Generel Officer: MARRISON, MEW JERSEY + Offices end Representatives Principal Cities throughout the World 


WORTHINGTON 


|| Experimental Mine 
(Continued from page 54) 


superintendent from the time the mine was first started, has 
directed the actual mining work with all that implies and has 
prepared for the 1936 tests so far conducted. Under his vig- 
ilant care no persons have been killed and only one minor 
injury occurred in the test work, although the preparations 
for tests involve using explosives and electricity and fre- 
quently working inflammable mixtures of fire damp. 

Among others no longer in the service of the Bureau but 
who greatly contributed to the work were the late L. M. 
Jones, mining engineer; J. W. Paul, mining engineer; J. K. 
Clement and W. L. Egy, physicists. 

H. P. Greenwald, physicist, began his work in April, 1914, 
and in July, 1926, became chief of the Experimental Mine 
section and is in immediate charge of its research studies and 
tests at present. Among these researches is the develop- 
ment of laboratory testing of the relative inflammability of 
coal dust and other inflammable mineral dusts. As concerns 
the coal-dust-inflammability testing the objective has been 
to obtain results comparable with those of the large-scale 
explosion tests in the mine, so that when only small samples 
of coal dust are obtainable, closely approximate determina- 
tions can be made for guidance to the opérators of the re- 
spective mines. 


@ THE name of the Magnetic Manufacturing Company, 675 
South Twenty-eighth Street, Milwaukee, Wis., has been 
changed to the Stearns Magnetic Mfg. Co., according to an 
announcement from R. H. Stearns, president and general 
manager. The change does not involve any revision in cor- 
porate structure, management or plant location, simply 
being an effort on the part of the company to more closely 
identify its products with its trademark name Stearns. 
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HOFF MAN:BROS-DRILLING:CO. 


—CONTRACTORS— 


DIAMOND CORE DRILLING 


PUNXSUTAWNEY, PA. 
Our specialty—Testing bituminous coal lands 
Satisfactory cores guaranteed 


L. H. Hoffman, Treas. 


UNIVERSAL VIBRATING 
SCREENS 


Popular the World Over—Highest in Effi- 
ciency. Lowest in Cost. Write for Catalog 


WNIVERSAL VIBRATING SCREEN CO. 


RACINE ~ ~ WISCONSIN 


OB IN SO No, 


VENTILATING COMPANY 


Fans and Blowers 
Ventilating Engineering Service 


ZELIENOPLE 


PENNSYLVANIA 


We Look Into the Earth 


By using Diamond Core Drills. 
We prospect Coal and Mineral 
Lands in any part of North or 
South America. 
Pennsylvania Drilling Co. 
Pittsburgh, Pa. 
Drilling Contractors 
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HE most exacting basis for 
judging wire rope perform- 
ance is AVERAGE SERVICE. 


This is the basis advocated by 
Roebling, in which rope cost 
per ton of material handled, 
or per other unit of service 
measurement, is based not 
on the service of a single rope 
but on the average service of 
several ropes. 


John A. Roebling’s Sons Co., 
Trenton New Jersey 
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Most of the properties prefer 


EDISON ELECTRIC CAP LAMPS 


From Alaska to the Canal Zone, from the 
Atlantic to the Pacific, both in coal and 
metal-mining districts (the illustration 
shows a northwestern Quebec metal- 
miner)—the majority of the properties 
prefer Edison Electric Cap Lamps and 
M.S.A. Skullgards. They’re the most 
popular devices of their type in America; 
the one because it gives the greatest 
amount of illumination available in a 
miner’s lamp—more reliable, better- 
directed to the job, and cheaper to main- 
tain; the other because it’s light, cool, 


comfortable, and gives real protection to 
the entire head through the entire shift 
—doesn’t soften from mine-water or per- 
spiration. @ What's more, Edison 
Lamps and M.S.A. Skullgards have a 
habit of paying their own way in the 
savings they effect. Let us give you some 
facts and figures—better still, let us ar- 
range an actual demonstration for you. 
There’s no obligation. 


MINE SAFETY APPLIANCES CO. 
Braddock, Thomas & Meade Sts., Pittsburgh, Pa. 
District Representatives in Principal Cities 
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